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INNER  HARBOR  DREDOTNO  DESIGN  PROJECT 

SYRACUSF..NY 

DESIGN  MEMORANDUM 


1.  INTRODUCTION 


The  U.S.  Army  Corps  of  Engineers  has  been  authorized  and  funded  for  the  planning  and  design  of  a 
dredging  project  at  Onondaga  Lake  -  Onondaga  Creek  Inner  Harbor.  The  sponsor  is  the  New  York  State  Canal 
Corporation  a  subsidiary  of  the  New  York  State  Thruway  Authority.  The  design  includes  deepening  the  Inner 
Harbor  channel  and  a  portion  of  the  terminal  slip  area  to  a  depth  of  10  feet  below  Low  Water  Datum  (LWD) 
and  at  a  bottom  width  of  60  feet.  The  design  also  includes  the  rehabilitation  of  Upland  Disposal  Site  UDS  S-19 
The  Upland  Disposal  Site  will  be  used  to  hold  dredging  from  the  proposed  Onondaga  Creek  Inner  Harbor 
project.  The  Inner  Harbor  area  extends  from  the  New  York  State  Canal  Corporation  Barge  Canal  Terminal  on 
Onondaga  Creek  to  the  deeper  water  depths  of  Onondaga  Lake.  The  location  of  the  project  is  shown  in  Figures 
1  and  2. 


2,  PURPOSE  AND  SCOEE  OF  THIS  DESIGN  MEMORANDUM 


This  Design  Memorandum  presents  the  efforts  of  the  sediment  sampling  analysis,  existing  conditions, 
plaiming,  design,  and  environmental  impact  statement  for  the  proposed  project  (Inner  Harbor  dredging  and  the 
Upland  Disposal  Site  rehabilitation).  Approval  of  this  report  will  provide  the  basis  for  the  preparation  of  plans 
and  specifications  for  the  rehabilitation  of  the  UDS  5-19  and  the  dredging  of  Onondaga  Creek.  Appendix  B  - 
Site  and  Structural  Design  provides  detail  analysis  of  the  repair  alternative. 


3.  PROJECT  AUTHORIZATION  AND  LOCAL  COOPERATION 


Congress  has  authorized  under  Section  401  (Public  Law  101-596)  the  Assistant  Secretary  of  the  Army 
for  Civil  Works,  acting  jointly  with  the  Administrator  of  the  Environmental  Protection  Agency  and  the  Governor 
of  the  State  of  New  Yoik,  to  convene  a  management  conference  for  the  restoration,  conservation,  and 
management  of  Onondaga  Lake. 
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Figure  -1  -  Onondaga  Lake,  Syracuse 
Inner  Harbor 
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Vicinity  Map 
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Figure  "2  **  Onond&gsi  Lske,  Syracuse 
Inner  Harbor 

General  Project  Location  Map 


o 

<U  <D  rz 

■3  =  P  ^ 

o  t  .-tir 

S  </>  O  o 

*  <D  ^ 

"5  o  5  ?  cn  "Jf 

O  o  O  O  o 

(/I  O  h~  -J  X  CL 


<D 

*a 

c 


O  5 

-n  ^ 

^  a  CO  "oJ  _2J  *x 


?  £K  _ 

o  -S,  .  o  </i  tt: 


Ol  O) 

£ 


3 

O 


^  S  >..o 
(n  ^  o 

3  CO  X 


a; 

4-^ 

o 

<u  ^ 


(/) 


o 

5 

*o 

<D 

■q 

cn 

X 

a 

o 

i- 

C 

3 

O 

C/} 

<L) 

<D 

*c 

‘6 

Q. 

o 

3 

q: 

q: 

O 

o 

O  o  •{>  O 


BDl 


£  1993lDeLorme.M>ipping^ 


The  Onondaga  Lake  Management  Conference  is  composed  of  representatives  of  the  Assistant 
Secretary  of  the  Army  for  Civil  Works,  the  Administrator  of  the  Environmental  Protection 
Agency,  the  Governor  of  the  State  of  New  York  (New  York  State  Department  of 
Environmental  Conservation  and  Attorney  General  of  New  York  State),  Onondaga  County, 
N.Y.,  and  the  City  of  Syracuse,  N.Y.  This  Management  Conference  passed  a  resolution  on 
10  December  1991  that  "resolved  that  the  Onondaga  Lake  Management  Conference 
authorizes  and  directs  the  U.S.  Army  Corps  of  Engineers  (Buffalo  District)  to  proceed,  in 
conjunction  with  the  New  York  State  Canal  Corporation  and  in  consultation  with  the 
Lakefront  Development  Office  of  the  City  of  Syracuse;  to  dredge  and  improve  the  Inner 
Harbor  at  the  southern  end  of  Onondaga  Lake  within  the  funds  made  available  to  the  U.S. 
Army  Corps  of  Engineers.  A  Project  Management  Plan  was  signed  by  the  U.S.  Army  Corps 
of  Engineers-Buffalo  District  and  the  New  York  State  Canal  Corporation  in  August  1992. 
The  Cost  Sharing  Agreement  (5  A)  was  executed  in  November  1993. 


4.  FIELD  INVESTIGATION 


Extensive  field  investigations  were  conducted  to  support  the  development  of  the 
technical  design  report.  Hydrographic  and  topographic  information  were  obtained  from  the 
following:  Topographic  Survey  of  the  barge  canal  terminal  by  C.T.  Male  Associates,  P.C. 
drawn  from  aerial  photographs  taken  March  1988.  Hydrographic  and  Topographic  Survey  of 
the  Onondaga  Lake  Inner  Harbor  by  Bergman  Associates  from  field  work  completed  in 
December  1994. 

Subsurface  Exploration  by  the  Corps  of  Engineers  was  done  by  Parratt  Wolff  in 
April  1991  and  April  1996.  Sediment  samples  were  taken  by  the  Corps  of  Engineers  and 
Acres  International  Corp  in  September  1994.  Samples  where  tested  by  Contract  Drilling  and 
Testing,  Novamann  (Ontario)  Inc,  Quanterra  Environmental  Services,  Engineering  and 
Environment,  Inc.,  and  Corps  of  Engineers,  Ohio  River  Division  Laboratory  in  Cincinnati, 
Ohio. 

KappeljW.M.,  Sherwood,D.A.,  and  Johnston, W.H.,  1996,  Hydrogeology  of  the  Tully 
Valley  and  characterization  of  Mudboil  Activity,  Onondaga  County,  New  York:  U.S. 
Geological  Survey  Water-Resources  Investigations  Report  96-4043,71  p.  This  report  was 
prepared  in  cooperation  with  the  Onondaga  Lake  Management  Conference  and  U.S. 
Environmental  Protection  Agency,  Region  2. 
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5.  PROJECT  DESCRIPTION 


5.1  Onondaga  Creek 

Onondaga  Creek,  located  at  the  southeastern  end  of  Onondaga  Lake,  drains  a 
watershed  area  of  about  115  square  miles.  The  watershed  encompasses  much  of  the  City  of 
Syracuse  and  extends  south  into  the  Tully  Valley.  Additionally,  sources  of  high  sediment 
load  carried  by  the  Creek  have  been  identified  in  southern  Tully  Valley. 

The  Tully  Valley,  which  lies  about  15  miles  south  of  Syracuse,  N.Y,  contains  an 
unusual  area  in  which  turbid  water  carrying  fine-grained  sediment  is  continuously  discharged 
at  land  surface  from  volcano  like  features  known  as  “mudboils.  ”  This  discharge  flows  to, 
and  causes  turbidity  in  Onondaga  Creek,  a  tributary  to  Onondaga  Lake,  15  miles  down 
stream. 


The  U.S.  Geological  Survey  (USGS),  funded  by  the  Onondaga  Lake  Management 
Conference,  began  a  project  to  remediate  the  problems.  Remediation  efforts  of  1993  have 
entailed  (1)  diversion  of  flow  from  the  tributary  that  feeds  the  subsided  area,  (2)  installation 
of  depressurizing  wells  at  several  locations,  and  (3)  construction  of  a  dam  and  settling 
impoundment  to  detain  mudboil  sediment  that  would  normally  discharge  to  Onondaga  Creek. 
These  efforts  have  been  partly  successful,  but  further  work  was  needed  to  slow  the  mudboil 
activity.  In  fall  1996,  the  USGS  constructed  additional  depressuring  wells  and  raised  the  dam 
height. 


Mudboil  activity  is  normally  greatest  during  the  early  spring  and  late  fall,  when 
artesian  pressures  increase  in  response  to  seasonal  ground- water  recharge.  Yearly  average 
suspended-sediment  loads  to  Onondaga  Creek  from  the  subsidence  area  for  water  year  1992, 
1993,  1994,  and  1995  were  29.8,  9.75,  1.41,  1.80  tons  per  day,  respectively.  The  1996 
project  is  expected  to  further  reduce  the  sediment  load. 


The  Creek  flows  into  Onondaga  Lake  at  the  Syracuse  Inner  Harbor  area,  the 
proposed  project  location.  The  NYSDEC  water  quality  classification  for  Onondaga  Creek 
from  its  mouth  upstream  to  Temple  Street  in  Syracuse  is  Class  "D";  from  Temple  Street 
upstream  to  Tributary  5B  the  Creek  is  designated  as  being  Class  "B";  from  this  tributary 
upstream  to  the  source  of  Onondaga  Creek  the  Classification  is  "C"  (best  usage  is  for  fishing 
and  any  other  use  except  for  bathing,  as  a  source  of  water  supply  for  drinking,  culinary,  or 
food  processing  purposes). 
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5.2  Sediment  Quality 

As  indicated  previously,  the  U.S,  Army  Corps  of  Engineers,  Buffalo  District  has 
sampled  and  analyzed  sediments  from  Syracuse  Inner  Harbor  area  and  the  proposed  UDS  5- 
19,  5-20,  and  5-20A.  The  results  of  the  sediment  analysis  are  contained  in  the  Environmental 
Assessment  (Figures  EA-1,  -2,  and  -3)  furnished  under  separate  cover.  This  analysis  is 
utilized  to  help  dfetermine  appropriate  dredging  and  disposal  procedures. 

Sediment  sampling  locations  for  the  Inner  Harbor  are  shown  in  the  Environmental 
Assessment  (Figure  EA-11).  Sediment  sampling  locations  at  the  proposed  disposal  area, 
UDS  5-19  (Trenches  1-  5),  are  shown  in  the  Environmental  Assessment  (Figure  EA-12). 

Particle  size  tests  on  proposed  dredge  material  showed  it  to  be  a  loose  mixture  of 
primarily  silt  and  clay.  Both  bulk  chemical  total  analyses  and  Toxic  Characteristic  Leaching 
Procedure  (TCUP)  analyses  were  conducted  on  candidate  dredge  material.  Results  of  bulk 
chemical  analyses  are  summarized  in  the  Environmental  Assessment  (Table  EA-6).  TCLP 
analytical  results  are  summarized  in  the  Environmental  Assessment  (Table  EA-7).  The  bulk 
chemical  analyses  show  that  the  sediment  proposed  for  dredging  from  the  Inner  Harbor  has 
elevated  levels  of  lead,  cadmium,  copper,  ammonia-N,  poly  aromatic  hydrocarbons  (PAH’s), 
and  methyl  ethyl  ketone  (MEK).  There  are  low  levels  of  PCB’s  and  the  chlorinated 
pesticides  DDE,  DDT,  anc^DDD.  Dieldrin  was  not  detected.  Elevated  mercury  levels  from 
sampling  locations  1  and  2  reflect  the  overall  high  mercury  levels  of  Onondaga  Lake  from 
past  chemical  manufacturing.  Very  low  levels  of  dioxins  (2,3,7,8  TCDD)  were  measured. 

TCLP  tests  were  conducted  to  ascertain  if  any  of  the  sediments  exhibited  the  Resource 
Conservation  Recovery  Act  (RCRA)  toxicity  characteristic.  The  Environmental  Assessment 
(Table  EA-7)  compares  the  range  of  values  found  in  the  sediment  to  regulatory  levels  under 
RCRA.  The  data  shows  very  little  leaching  of  toxic  constituents  under  the  stringent  acid- 
leaching  conditions  of  the  TCLP  leaching  procedure  and  far  below  the  regulatory  standard. 
Disposal  of  sediments  is  therefore  not  subject  to  RCRA  regulation.  However,  the  elevated 
levels  of  metal  and  some  organic  contaminants  as  previously  discussed  makes  it  necessary  to 
dispose  of  sediments  dredged  from  Syracuse  Inner  Harbor  area  in  UDS  5-19. 

5.3  Onondaga  Creek  and  Inner  Harbor  Dredging 

Alignment  of  the  channel  centerline  was  established  by  determining  straight  paths 
which  most  closely  follow  the  deepest  natural  course  of  the  creek.  The  creek  length 
considered  was  from  the  upstream  end  of  the  channel  at  the  harbor  (station  O-HOO)  to 
Onondaga  Lake  (station  48+78).  The  channel  dimensions  used  to  determine  the  volume  of 
dredging  in  the  creek  were  60  feet  wide  at  the  base  with  a  bottom  elevation  of  -10  feet 
(Syracuse  datum).  The  channel  width  was  widened  at  the  Hiawatha  Boulevard  bridge  and  at 
the  railroad  bridge.  The  limit  of  dredging  within  the  harbor  included  only  the  North  Dock 
and  the  area  between  it  and  the  start  of  the  channel. 
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The  dredging  of  Onondaga  Creek  and  the  harbor  will  be  done  by  New  York  State 
Canal  Corporation.  The  need  for  Aid  to  Navigation  will  be  identified  and  installed  by  New 
York  State  Canal  Corporation  at  a  latter  date. 


The  dredging  volumes  obtained  for  the  creek  and  harbor  are  as  follows: 

Onondaga  Creek  30,450  CY 

North  Dock  12,018  CY 

Harbor  area  not  within  North  Dock  15.264  CY 

Total  57,732  CY  use  60,000  CY 

These  volumes  are  for  an  undisturbed,  in-place  state  with  no  factors. 

The  minimum  disposal  volume  needed  for  the  dredged  material  is  20%  greater  than  the 
volume  of  dredgings,  according  to  the  Environmental  Analysis  Section  of  the  Buffalo 
District.  (Refer  to  the  environmental  appendbc  for  justification)  Therefore,  the  capacity  of 
the  disposal  area  has  to  be  at  least  72,000  CY.  Hydraulic  dredging  of  the  channel  will 
contribute  additional  water  volume  of  between  100,000-120,000  cubic  yards.  This  excess 
water  will  be  released  through  the  weir  and  the  site  will  be  allowed  to  evaporate. 


5.4  Upland  Disposal  Site  (UDS) . 

In  November  1994,  the  New  York  State  Canal  Corporation  provided  the  Corps  of 
Engineers,  Buffalo  District  a  list  of  nine  potential  Upland  Disposal  Sites  (UDS).  Site 
investigations  during  the  following  months  revealed  that  many  of  the  sites  were  not  adequate  for 
this  project  due  to  the  long  travel  distances  (15  to  18  miles),  environmental  sensitive  areas 
(freshwater  wetlands)  sites,  and  two  sites  would  cause  serious  adverse  congestion  at  the 
Baldwinsville  lock.  The  sites  (UDS  5-19,  UDS  5-20,  and  UDS  5-20A  -  see  Figure  3)  adjacent 
to  the  Inner  Harbor  channel  and  terminal  area  showed  the  most  potential.  The  New  York  State 
Canal  Corporation  in  a  letter  dated  December  1 1,  1996  (letter  contained  in  Appendbc  F)  directed 
the  Corps  of  Engineers  -  Buffalo  District  to  use  UDS  5-19,  see  Figure  4,  as  the  primary  location 
for  placement  of  dredged  material.  The  alternative  site  would  be  UDS-20A,  but  it  was  unlikely 
that  it  would  be  used.  The  New  York  State  Canal  Corporation  also  requested  that  the  design 
channel  dimensions  be  reduced  from  a  12-foot  depth  with  a  100-foot  wide  channel  bottom  to  a 
10-foot  depth  with  a  60-foot  wide  channel  bottom.  They  also  requested  that  only  the  northern¬ 
most  terminal  slip  be  dredged  to  10-feet  below  Low  Water  Datum. 
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Thruway  Authority 


Syracuse  Inner  Harbor 
Disposal  Area  Locations 


5.4.1  Upland  Disposal  Site  UDS  5-19 


The  Upland  Disposal  Site  UDS  5-19  adjacent  to  the  Syracuse  Terminal  Channel 
(Onondaga  Creek)  in  the  City  of  Syracuse,  New  York.  The  Disposal  Site  UDS  5-19  is 
located  in  the  area  at  the  intersection  of  Hiawatha  Boulevard  West  and  Van  Rensselaer  Street 
and  along  725  feet  of  Onondaga  Creek.  Based  on  the  above  explained  parameter,  a  top 
elevation  for  the  proposed  berm  was  established  at  elevation  +23,  which  is  approximately  5 
feet  above  the  existing  berm.  A  bottom  elevation  of  +5.5  was  then  established  by 
balancing  the  cut  and  fill  required  so  that  material  does  not  have  to  removed  nor  brought  to 
the  site.  This  bottom  elevation  is  approximately  2  feet  lower  than  the  grade  elevations  of  the 
soil  borings  performed  within  the  interior  of  the  disposal  area.  Construction  will  require 
approximately  15,000  CY  to  be  relocated  on  site. 

The  existing  site  UDS  5-19  contains  a  finger  berm  that  was  used  to  improve  the 
distance  for  particle  settling.  In  order  to  maximize  the  capacity  of  the  facility  it  was 
requested  by  the  NYS  Canal  Corporation  that  baffle  walls,  consisting  of  plastic  membrane, 
be  designed  for  in  lieu  of  the  finger  berm.  The  existing  finger  berm  would  therefore  be 
removed  and  a  baffle  wall  installed  in  its  place  while  another  baffle  wall  would  be  located  on 
the  opposite  side  near  the  opposite  comer.  The  baffle  wall  would  maximize  the  duration  of 
the  water  traveling  through  die  UDS,  to  allow  particlulates  to  settle  out. 

Based  on  a  site  inspection,  it  was  determined  that  the  existing  weir  is  in  very  poor 
condition.  Therefore,  a  new  weir  had  to  be  designed  for  the  facility.  In  order  to  minimize 
effluent  solids  concentration,  the  NYS  Canal  Corporation  intends  to  maximize  ponding  in  the 
disposal  area  during  dredging  operations,  with  draining  of  the  standing  water  occurring  only 
at  the  end  of  each  dredging  season. 

The  New  York  State  Canal  Corporation  will  be  responsible  for  all  future  operation 
and  maintenance  of  UDS  5-19.  They  intend  to  use  the  site  for  future  maintenance  disposal. 
This  will  require  that  the  NYS  Canal  Corporation  periodically  remove  some  of  the  dried 
dredge  sediments  from  UDS  5-19  to  increase  capacity.  It  is  proposed  that  the  sediments  will 
be  tracked  to  a  confined  landfill  area. 


5.4.2  Physical  and  Chemical  Testing 

Site  UDS  5-19  Environmental  Assessment  (Figure  EA-12)  is  proposed  for  disposal  of 
sediments  to  be  dredged  from  the  Inner  Harbor.  Samples  were  taken  at  five  locations  as 
shown  in  (Figure  EA-12  )  for  physical  and  chemical  testing.  Table  EA-8  gives  the  particle 
size  distribution  of  samples  from  site  UDS  5-19.  Trenches  1  and  2  were  essentially  mixtures 
of  sand  and  silt  while  trenches  4  and  5  from  lower  lying  areas  were  mixtures  of  silt  and  clay 
with  no  sand.  Recompacted  permeability  of  the  silt  and  clay  material  was  tested  as  only  18 
cm/yr  indicating  that  the  dikes  constructed  of  this  material  would  be  highly  impermeable  to 
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passage  of  water  or  chemical  constituents. 

Environmental  Assessment  (Tables  EA-9  through  EA-13)  summarize  chemical  test 
data  for  the  five  test  locations  at  UDS  5-19.  As  might  be  expected,  the  finer  grained 
sediments  from  trenches  4  and  5  which  are  most  representative  of  the  overall  site,  contain 
somewhat  higher  levels  of  inorganic  and  organic  contaminants.  This  includes  elevated  levels 
of  the  metals  cadmium,  chromium,  copper,  lead,  zinc,  xylene,  tri-methyl  benzene, 
phthalates,  and  an  array  of  PAH’s.  Low  levels  of  PCB’s  (-0.5  to  5  mg/kg)  were  found  at 
trenches  1,  2,  4,  and  5.  The  chlorinated  pesticides  endosulfan,  methoxychlor,  DDE,  DDD, 
toxaphene,  and  endrin  ketone  were  found  at  various  trench  locations. 


The  existing  dike  is  comprised  of  silty  soil  which  appears  to  be  reasonably  well  compacted, 
as  it  has  existed  in  its  current  state  for  many  years.  The  floor  of  the  existing  dike  contains 
about  8  feet  of  previously  deposited  dredged  spoil,  which  is  fine  grained,  predominantly  silt. 
However,  beneath  this  silt  layer  lies  a  relatively  flat  layer  of  sandy  material  containing  marl. 
This  serves  as  a  marker  layer  for  design,  since  this  layer  is  very  pervious  relative  to  the 
sediment  above  it.  Therefore,  the  rehabilitated  Upland  Disposal  Site  should  not  be  excavated 
down  to  the  sandy/marl  layer.  The  permeability  of  the  8  feet  of  dredged  material  above  the 
marl  varies  from  1  X  lOE-7  to  1.7  X  E-7  cm/sec,  based  on  the  test  results.  About  5  feet  of 
silt  will  be  left  above  the  s^dy/marl  layer  to  maintain  an  impermeable  bottom  layer. 

Raising  the  existing  dike  will  be  accomplished  by  excavating  dredged  material  or  other 
appropriate  fill  from  within  the  existing  dike.  This  material  may  prove  to  be  too  wet  to 
handle  or  place.  Borrow  material  may  be  required  to  complete  this  raising.  Hopefully,  the 
amount  of  off-site  borrow  can  be  minimized 


5.5  Private  Inner  Harbor  Projects 

The  Lakefront  Development  Corporation  (LDC),  a  non  for  profit  organization,  is 
charged  with  facilitating  the  overall  redevelopment  of  the  800  acre  parcel  in  the  Inner  Harbor 
area  and  bordering  Onondaga  Lake.  One  of  the  projects  under  development  is  the  Syracuse 
Aquarium  and  Entertainment  Center  to  be  located  south  of  UDS  5-19.  Other  projects  in  the 
area  could  include  a  recreational  marina  with  charter  boats  to  offer  cruises  on  the  area  water 
ways,  residential  and  light  commercial  development  including  a  restaurant,  and  hotel. 
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6.  PROJECT  DESIGN 


6.1.  GEOTECHNICAL  ENGINEERING 

Geotechnical  engineering  for  the  design  of  proposed  rehabilitation  plan  for  the 
UDS  5-19  is  found  in  Appendix  A  of  this  report.  The  appendix  includes  discussion  of  the  site 
geology,  previous  and  recent  subsurface  explorations,  laboratory  testing  of  soil  samples, 
geotechnical  design  parameters,  and  construction  materials  sources.  Based  on  this 
information,  this  project  is  feasible  and  the  required  construction  materials  are  available. 

6.2  STRUCTURAL  DESIGN 

The  details  of  the  final  structural  design  of  the  proposed  major  rehabilitation  plan  for 
the  UDS  5-19  are  found  in  Appendix  C-  Site  and  Structural  Design  of  this  report.  All 
structural  design  was  performed  in  accordance  with  all  applicable  current  Corps  of  Engineers 
design  criteria.  Constructiop  will  require  approximately  15,000  CY  to  be  relocated  on  the 
site.  This  includes  removal  of  a  finger  dike  and  building  up  of  the  existing  berm.  The 
finger  dike  will  be  replaced  with  baffle  walls,  utilizing  wood  utility  poles  and  wire  rope  to 
support  a  flexible  plastic  membrane,  in  order  to  maximize  the  capacity  of  the  facility.  In 
order  to  improve  the  distance  for  particle  settling,  the  existing  finger  berm  will  be  replaced 
with  a  baffle  wall  while  two  other  baffle  wall  would  be  located  on  the  opposite  side  near  the 
south-west  comer. 

6.3  WIER  DESIGN 

The  details  for  the  final  weir  design  of  the  proposed  rehabilitation  for  the  UDS 
5-19  are  found  in  Appendbc  B,  Site  and  Structural  Design,  and  Appendix  C,  Weir  Design, 
of  this  report. 


7.  WATER  QUALITY  DESIGN  CONSIDERATIONS. 


The  purpose  of  the  Upland  Disposal  Site  (UDS)  is  to  remove  polluted  sedimates  from 
the  aquatic  environment.  With  the  passaged  of  the  Clean  Water  Act  an  associated 
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legislation,  polluted  sediments  have  been  restricted  from  open-lake  discharge.  Once  the 
dredged  sediments  are  placed  in  the  UDS,  a  number  of  processes  occur.  Adsorption  of 
pollutants  to  the  sediments  and  the  settling  of  the  sediments  and  associated  pollutants  out 
from  the  water  colunm  is  generally  recognized  as  the  primary  pollutant  removal/containment 
process  within  a  UDS.  Pollutants  associated  with  the  dredged  materials  are  strongly  attached 
(adsorbed)  to  the  organic  and  clay  fractions.  As  the  particulates  settle  out,  the  pollutants 
adsorbed  to  the  particulates  are  their  by  removed  from  the  water  column  and  contained  in  the 
sediments.  The  UDS  is  therefore  designed  to  contain  sediments  while  allowing  water  to 
either  evaporate  or  flow  out  of  the  disposal  facility  through  the  dike  itself  or  through  the 
overflow  weir. 

The  overflow  weir  is  used  to  discharge  excess  effluent  during  the  UDS  use.  The 
overflow  weir  is  designed  with  removable  boards  to  provide  for  adjustable  weir  top 
elevation.  The  weir  is  designed  to  limit  suspended  solids  concentrations  in  the  effluent 
discharge  to  less  than  1(X)  milligrams  per  liter.  Testing  has  shown  that  this  limit  achieves 
State  water  quality  standards  for  the  river  receiving  the  waters.  The  results  of  the  testing  is 
contained  in  Appendix  D,  Water  and  Sediment  Technical  Appendix. 


8.  ALTERNATE  SHTE 


The  Upland  Disposal  Site  UDS  5-20A,  the  alternate  site,  is  west  of  the  UDS  5-20  site  which 
is  adjacent  to  the  Syracuse  Terminal  Channel  (Onondaga  Creek)  in  the  City  of  Syracuse, 

New  York.  The  Disposal  Site  UDS  5-20A  is  in  the  area  bounded  by  Van  Rensselaer  Street, 
Bear  Street,  West  Kirpatick  Street  and  north  east  of  the  Conrail  tracks. 

The  UDS  5-20A  has  an  area  of  10.4  acres.  The  site  would  be  frlled  by  a  14  inch  pipe  line 
from  the  Inner  Harbor  parallel  to  Bear  Street  discharging  into  the  site.  A  discharge  line  will 
run,  from  the  over  flow  weir,  parallel  to  West  Kirpatrick  Street  back  into  the  Inner  Harbor. 
The  intake  and  discharge  lines  will  run  under  Van  Rensseler  Street  and  across  UDS  5-20. 

The  NYS  Canal  Corporation  requested  that  an  alternative  site  be  investigated  in  case 
extra  capacity  was  needed  to  place  the  dredged  sediments  from  the  Inner  Harbor.  A 
preliminary  design  has  been  completed  as  part  of  this  report,  that  determined  the  potential 
capacity  of  the  UDS  5-20A  site  and  the  required  intake  and  discharge  lines.  It  has  been 
determined  that  UDS  5-19  will  have  sufficient  capacity  to  contain  the  dredged  sediments  over 
a  two  year  dredging  season.  Therefore,  UDS  5-20A  will  not  be  constructed  as  part  of  this 
project. 
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9.  CONSTRUCTION  MATERIAL 


The  primary  construction  material  will  be  the  fme-grained  fill  required  to  raise  the 
dike.  This  will  be  excavated  from  the  floor  of  the  dike  and/or  borrowed  from  off  site.  The 
weir  will  be  constructed  of  wood,  steel  and  concrete.  Dredging  and  construction  of  the  dikes, 
baffle  walls,  and  weir  will  be  the  responsibility  of  the  New  York  State  Canal  Corporation. 
See  Appendix  B  figures  4 , 5  and  6  for  details. 


10.  CONSTRUCTION  COST  ESTIMATE 


A  construction  cost  estimate  has  been  prepared  for  the  Syracuse  Inner  Harbor  UDS  5- 
19  at  October  1996  price  levels.  The  estimate  contains  a  25%  contingency  which  is  in 
accordance  with  EM  1110-2-1301.  The  quantities  and  extent  of  work  were  estimated  from 
information  contained  in  Appendix  B,  Site  and  Structural  Design.  An  itemized  breakdown  of 
the  estimate  is  shown  in  Table  1 .  The  supporting  documentation  is  shown  in  Appendix  E  and 
retained  in  the  Cost  Engineering  Branch. 

The  construction  cost  estimate,  including  filling  of  disposal  site,  and  including  reasonable 
contingencies,  of  the  Upland  Disposal  Site  5-19  is: 

$842,156 


The  estimated  cost  for  Engineering  During  Construction  (4%)  and  Supervision  and 
Inspection  (8%)  is  $101,059. 


Estimated  total  cost  for  the  selected  alternative  is  $943.215 
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TABLE  1.  Preliminary  Cost  Estimate  for  the  Inner  Harbor  UDS  5-19 
(October  1996  Price  Levels) 


Item  Estimated  Unit  Estimated 

Na  Description  /  Quantity  Unit  Price  Amount 

01  Construct  Upland  Disposal  Site 


01.01 

Construct  Upland  Disposal  Site 

L.S. 

269,086 

01.02 

Construct  Weir 

L.S. 

26,830 

01.03 

Construct  Baffle  Wall 

L.S. 

34,595 

Total 

Construct  Upland  Disposal  Site 

330,511 

02 

Dredge  Creek 

02.01 

Assemble  Dredge  Pipe 

L.S. 

49,023 

02.02 

Dredge  Creek 

60,000  C.Y.  7.17 

429,939 

02.03 

Disassemble  Dredge  Pipe 

L.S. 

32,682 

Total  Dredge  Creek 

60,000  C.Y.  8.53 

511,645 

Total  Syracuse  UDS  5-19  Budget  Est. 


$  842,156 


11.  ENVIRONMENTAL  CONSIDERATIONS 


An  environmental  assessment  (EA)  of  this  project  was  conducted  in  accordance  with 
the  Council  on  Environmental  Quality’s  "Regulations  for  Implementing  the  Procedural 
Provisions  of  the  National  Environmental  Policy  Act,"  40  CFR  4500-1506;  and  Corps  of 
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Engineers  Regulations  ER  200-2-2,  "Environmental  Quality:  Policy  and  Procedures  for 
Implementing  NEPA, "  is  contained  under  separate  cover.  The  proposed  project  is  not  a 
major  Federal  action  which  would  signiflcanitly  affect  the  human  environment.  Public  and 
agency  coordination  of  the  proposed  project  plans  has  uncovered  no  significant  adverse 
environmental  concerns.  The  EA  indicates  that  an  environmental  impact  statement  (EIS)  is 
not  necessary  for  the  project  as  proposed.  The  EA  and  404(b)  (1)  Evaluation,  along  with  an 
unsigned  Finding  of  No  Significant  Impact  (FONSI)  were  circulated  for  a  public  review 
period  of  30  days,  which  ended  December  1996.  No  significant  comments  were  received 
during  that  time.  The  District  Commander  has  signed  the  FONSI  and  the  proposed  project  is 
in  full  compliance  with  NEPA  and  other  applicable  environmental  laws  and  regulations. 


12.  PROJECT  DESIGN  AND  CONSTRUCTION  SCHEDULE 


The  schedule  outlined  below  lists  the  key  milestone  dates  for  the  remainder  of  the 


design  and  the  construction  of  the  UDS  5-19. 

BCOE  #1  _  Nov  1996 

First  Design  Memorandum  Dec  1996 

BCOE' #2  Jan  1997 

Draft  Plans  and  Specifications  Apr  1997 

BCOE  #3  Apr  1997 

Completion  of  plans  and  Specifications  May  1997 

Advertise  Construction  Contract  July  1997 

Award  Construction  Contract  Aug  1997 

Begin  Construction  Aug  1997 

Construction  Complete  Aug  1999 


The  New  York  State  Canal  Corporation  will  be  responsible  for  construction  of  the 
project  and  will  be  responsible  for  all  ftiture  operation  and  maintenance  of  the  project. 
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13.  RECOMMENDATION 


It  is  recommended  that  this  Design  Analysis  be  approved  and  serve  as  the  basis  for 
preparation  of  Plans  and  Specifications  for  the  confined  diked  disposal  facility,  UDS  5-19 
located  adjacent  to  Ononadaga  Creek  and  Hiawatha  Boulevard  West  at  the  Inner  Harbor 
City  of  Syracuse,  New  York. 
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A.l  General 


This  appendix  presents  pertinent  geotechnical  design  information 
concerning  the  Onondaga  Lake  CDF  project.  This  project  involves 
construction  of  a  new  CDF  on  the  site  of  an  existing  facility 
(see  Figure  Al)  to  contain  material  dredged  to  deepen  the 
adjacent  inlet  channel  from  Onondaga  Lake.  The  current  project 
calls  for  a  raised  dike  with  the  same  footprint  as  the  existing 
facility.  Some  of  the  dredged  material  within  the  existing  dike 
will  be  excavated  to  provide  borrow  material  for  raising  the 
perimeter  dike  as  well  as  to  increase  available  capacity. 


A. 2  Regional  Geology 

The  project  site  is  located  within  the  Erie-Ontario  Lowland 
physiographic  province  that  borders  Lakes  Erie  and  Ontario  to  the 
north  and  the  Onondaga  limestone  scarp  to  the  south.  This 
province  is  typified  by  low,  level  land  surface  without  dominant 
trends.  Drumlins  (long,  thin  sand  and  gravel  deposits)  are  common 
in  this  province.  Onondaga  Lake  is  a  remnant  of  glacial  Lake 
Iroquois.  Much  of  the  sediment  in  the  vicinity  of  Onondaga  Lake 
settled  out  of  the  glacial  melt  water,  creating  thick  deposits  of 
clays  in  the  deeper  waters.  At  the  project  site,  varved  silts  and 
clays  were  most  likely  deposited  by  glacial  meltwater  streams 
with  seasonally  varying  flows.  These  silts  and  clays  are 
underlain  by  thick  layers  of  glacial  till  which  were  directly 
deposited  by  the  glaciers  as  unsorted  clays,  silts,  sands, 
gravels,  and  boulders.  Between  the  glacial  till  and  lacustrine 
silts  and  clays  is  a  thin  layer  of  sand  which  was  probably 
deposited  by  the  retreating  glacier.  The  soil  strata  are 
underlain  by  bedrock,  which  are  Silurian  Vernon  shales  of  the 
Salina  group.  These  dolomitic  shales  are  soft,  easily  weathered, 
red  and  green  in  color,  and  contain  gypsum  and  salt  beds.  The 
Vernon  shales  in  this  vicinity  have  little  deformation,  dip 
slightly  to  the  south- southwest ,  and  have  no  major  faults  or 
folds . 


A. 3  Site  Geology 

The  nature  of  this  project  requires  only  shallow  concern  for 
localized  site  geology.  The  existing  CDF  is  composed  of  fine 
grained  soils,  including  dredged  sediments  that  were  placed  many 
years  ago  within  the  CDF.  Beneath  these  deposits  and  the  dike 
perimeter .walls,  man-made  deposits  that  resulted  as  waste 
products  of  nearby  industrial  processes  lie  above  the  natural 
soil  strata.  Refer  to  the  attached  boring  logs  and  Sections  A. 4. 2 
and  A. 7  of  this  report.  This  man-made  deposit,  termed  marl  in  the 
boring  logs,  is  considered  to  be  a  dependable  marker  unit 
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which  underlies  the  desired  bottom  of  the  new  CDF.  Refer  to 
discussion  in  Section  A. 7. 2.  Since  the  marl  layer  underlies  the 
CDF  and  its  fill,  the  CDF  itself  must  be  non-natural  (i.e., 
borrow  material  was  used  to  construct  this  CDF)  in  placement .  The 
groundwater  table  is  closely  aligned  to  the  elevation  of  water  in 
the  adjacent  Onondaga  Lake  access  channel,  although  an  elevated 
water  table  exists  within  the  dike  itself  due  to  ponding  of 
precipitation. 


A. 4  Subsurface  Explorations 

A. 4.1  Previous  Subsurface  Explorations  by  Others 

Three  borings  were  advanced  along  the  existing  dike  perimeter  in 
January,  1991.  This  drilling  and  sampling  was  done  as  part  of  the 
April  1991  "Dredge  Spoils  and  Terminal  Area  Sampling  and 
Analysis"  study  by  Parratt  Wolff  for  the  project  A/E,  Stearns  and 
Wheeler.  While  these  borings  are  site-specific  and  generally 
useful,  they  did  not  penetrate  deep  enough  (17  to  20  feet  below 
the  dike  crest,  close  to  the  groundwater  surface)  to  fully 
disclose  the  foundation  conditions  beneath  this  dike.  Refer  to 
the  boring  logs  and  plan  in  Attachment  Al.  The  primary  value  of 
these  three  borings,  besides  being  site  specific,  is  that  they 
penetrate  just  below  the  apparent  bottom  of  the  dike  fill  into  a 
sandy,  silty  layer  (also  termed  marl)  which  is  a  control  on 
design  since  it  is  much  more  pervious  than  the  overlying  silt 
which  comprises  the  dike  walls  and  dredged  material  within  the 
dike.  Since  these  three  borings  were  not  deep  or  numerous  enough 
to  adequately  define  the  geotechnical  site  conditions,  an 
additional  subsurface  investigation  program  was  warranted. 


A. 4. 2  1996  Subsurface  Explorations  by  COE 

In  April,  .1996,  Parratt  Wolff,  Inc.  completed  a  subsurface 
exploration  program  for  the  Buffalo  District,  Corps  of  Engineers, 
to  further  delineate  subsurface  conditions  at  the  project  site, 
both_ in  terms  of  depth  and  horizontal  extent .  Eight  standard 
drive  sample  borings  were  completed  around  the  perimeter  of  the 
dike,  penetrating  the  full  dike  height  (about  15-20  feet)  down  to 
a  depth  of  40  feet  below  the  dike  crest.  These  were  distributed 
fairly  evenly  around  the  perimeter.  The  borings  were  advanced 
well  below  the  bottom  of  the  dike  floor  to  provide  subsurface 
information  well  into  the  dike  foundation.  Each  of  the  eight 
borings  penetrated  the  relatively  high  permeability  sandy  (marl) 
layer  beneath  the  dike  section,  clearly  defining  the  depth  at 
which  the  controlling,  pervious  stratum  is  encountered.  Also, 
three  shallow  (8  feet  deep)  undisturbed  sample  borings  were 
completed  within  the  interior  of  the  dike,  sampling  the  full 
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extent  of  dredged  material  within  the  dike,  just  encountering  the 

top  of  thQ  marl  layer  below.  Two  test  pits  were  excavated  by 

backhoe  to  provide  bulk  samples  for  moisture-density  1 

relationships  tests .  The  boring  locations  are  shown  in  plan  on 

Figure  A1 .  The  boring  logs  are  included  as  Attachment  A2 .  The 

boring  information  is  also  plotted  on  Geologic  Profiles  A-A  and 

B-B  (see  Figures  A2  and  A3,  respectively). 

A. 5  Laboratory  Testing 

The  soil  samples  recovered  by  the  April  1996  boring  program  were 
tested  at  Ohio  River  Division  Laboratory  in  Cincinnati!"  Index 
testing  included  visual  classifications,  gradation  tests,  and 
Atterberg  limits  tests.  Of  particular  importance  are  the 
gradation  tests  and  visual  classifications  of  the  soils  within 
the  existing  dike  walls  and  floor,  with  regard  to  permeability 
considerations  (see  Section  A. 7. 2) .  The  undisturbed  samples  were 
tested  for  strength  (two  R-bar  triaxial  tests)  and  permeability 
(eight  falling  head  permeability  tests) .  Also,  two  standard 
Proctor  compaction  tests  were  completed  on  the  bulk  samples  from 
the  test  pits.  Refer  to  the  test  results  (Attachment  A3) . 

A. 6  Geotechnical  Design  Parameters 

Geotechnical  design  parameters  were  developed  based  on  the 
laboratory  test  results  and  standard  penetration  test  values 
which  were  correlated  to  published  values.  Appropriate  parameters 
were  developed  to  cover  design  aspects  involving  the  confined 
dredged  material,  including  strength,  permeability,  and 
compactibility .  These  are  summarized  by  Table  A1 . 

A. 7  Geotechnical  Design  Considerations 

A. 7.1  General 

Two  project  features  have  primary  geotechnical  significance.  The 
dike  must  be  impervious  enough  to  meet  pertinent  seepage 
criteria.  Also,  the  raised  dike  must  be  stable  and  compatible 
with,  site  constraints .  These  and  other  concerns  are  addressed  in 
the  following  sections. 


A. 7. 2  Permeability 

A.  7. 2.1  Permeability  of  Dike  Floor  (Vertical) 

As  disclosed  by  borings  and  test  trenches,  the  floor  of  the 
existing  dike  contains  about  8  feet  of  previously  deposited 
dredged  spoil,  which  is  classified  as  sandy  clay  soil  (CL/CH/OH) 
per  the  Unified  classification  system,  essentially  saturated  (see 
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Table  A1  -  Geotechnical  Design  Parameters 


(Existing  dredged  material  in  dike) 

Cohesion  (c)  =  250  psf 

Angle  of  Internal  Friction  (phi)  =  0  degrees 
Unit  Weight,  Saturated  (gamma  sat)  =  110  pcf 
Young's  Modulus  (Es)  =  250  psi 

Coefficient  of  Permeability  (k)  (Average)  =  2,94  lOE-7  cm/sec 

Groundwater  Surface  Elevation  (in  dike)  =  367  to  369  NGVD  or 

+5  to  +7  Syracuse 
City  Datum 


attached  logs  of  borings  and  gardation/classification  test 
results) .  Results  of  four  falling  head  permeability  tests 
conducted  on  undisturbed  samples  of  the  dike  floor  soils  confirm 
that  this  is  a  relatively  impervious  zone,  with  a  range  in  k 
values  from  8.8E-8  cm/sec  to  4.4E-7  cm/sec  (average  value  = 
2.94E-8  cm/sec).  This  satisfies  the  project  design  criteria, 
which  do  not  call  out  any  specific  limiting  value  for  permability 
but  rather  require  that  the  dike  be  sufficiently  impermeable  so 
the  receiving  waters  (the  inlet  channel  and  Onondaga  Lake)  will 
not  be  adversely  affected  by  the  impounded  dredged  material. 
Calculations  indicate  it  would  take  over  26  years  for  water  to 
seep  out  through  the  existing  (8  foot  thick)  dike  floor,  based  on 
the  lab  test  results  and  other  available  information.  This 
clearly  meets  the  above  stated  adverse  impact  criteria,  so  long 
as  the  floor  remains  predominantly  intact  prior  to  filling. 
However,  beneath  this  tight  sandy  clay  layer  (about  15  feet 
below  the  top  of  the  current  floor)  is  a  thick  (10+  feet)  layer 
of  clean  sand/gravelly  sand  (SP)  which  is  an  apparent  remnant  of 
a  previous  manufacturing  operation  in  the  project  vicinity.  This 
is  a  high  permeability  layer  which  would  readily  drain  water  from 
above  if  it  were  hydraulically  connected  to  the  incoming  dredged 
spoil.  Therefore,  under  no  circumstances  should  the  exlisting  . 
material  in  the  floor  of  the  dike  be  removed  to  expose  the 
incoming  dredged  material  to  the  underlying  sand  layer.  The  sand 
layer  is  essentially  flat  across  the  project  site  and  serves  as  a 
marker  layer  and  a  design  constraint.  For  design  purposes,  a  dike 
floor  bottom  elevation  of  +5.5  has  been  established  to  leave  a 
sufficient  thickness  of  existing  material  in  the  dike  surface  to 
serve  as  a  natural,  low-permeability  liner  while  allowing  some 
excavation  for  borrow  to  raise  the  dike  walls  (to  help  balance 
cut  and  fill  quantities  as  well  as  to  increase  dike  capacity  to  a 
small  degree) . 


A.  7. 2. 2  Permeability  of  Dike  Walls  (Horizontal) 

The  existing  dike  walls,  which  extend  about  10  feet  above  the 
current  dike  floor,  consist  of  predominantly  fine-grained  soils 
(silbs,  sandy  clays,  silty  sands)  of  variable  content.  Refer  to 
the  attached  laboratory  testing  results  (visual  classifications 
and  grain  size  analyses) .  The  existing  dike  walls  range  in 
thickness  from  about  25  feet  at  the  top  to  about  65  feet  at  the 
dike  floor  elevation.  No  permeability  tests  were  performed  on 
soil  samples  recovered  from  the  dike  walls,  so  other  information 
(visual  descriptions  and  classifications,  as  well  as  grain  size 
analyses)  was  used  to  assess  horizontal  permeability  through  the 
dike  walls.  In  general,  the  dike  walls  above  the  existing  dike 
bottom  are  comprised  of  predominantly  fine  grained  soils  (50%  or 
more  of  dry  weight  finer  than  the  No.  200  sieve),  per  the 
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attached  grain  size  analyses  and  visual  classifications .  In  only 
two  samples  of  dike  wall  soil  above  the  dike  bottom  surface  was 
the  fines  content  (finer  than  No,  200  sieve)  less  than  20%  (D96- 
4,  sample  3,  18%  finer  than  No.  200;  D96-6,  sample  3,  9%  finer 
than  fTo.  200)  .  The  former  sample  is  considered  to  be  relatively 
impervious  since  the  fines  content  exceeds  13%,  which  defines 
relatively  impervious  soils  (Ref.  1) .  The  latter  sample  falls 
betwen  free  draining  soils  (less  than  5%  fines)  and  relatively 
impervious  soils  (fines  content  greater  than  13%) .  Both  samples 
were  taken  at  10-11.5  foot  depth,,  which  is  at  or  slightly  below 
the  current  dike  floor  (and  where  the  dike  walls  are  around  60-75 
feet  thick) .  These  are  considered  to  be  atypical  of  the  dike  wall 
soils  in  general  and  not  considered  to  constitute  seepage  paths 
through  the  dike  walls.  At  depths  well  below  the  current  dike 
floor,  the  same  sandy,  free-draining  deposits  exist  beneath  the 
dike  walls,  but  have  no  bearing  on  horizontal  seepage  through  the 
dike  walls. 

Seepage  through  the  dike  walls  is  not  expected  to  be  a  problem 
for  the  following  reasons:  (1)  As  discussed  above,  the  dike  walls 
consist  of,  almost  exclusively,  fine-grained  soils  which  are 
relatively  impervious;  (2)  The  dike  walls  are  well -compacted 
which  limits  through  seepage;  (3)  The  dike  walls  are  thick,  ' 
providing. a  long  seepage  path;  (4)  Dredged  material  placed  in  the 
dike  will  tend  to  clog  the  existing  pores  in  the  dike  wall  soils, 
further  reducing  permeability;  (5)  The  duration  of  dredge  spoil 
placement  is  short;  (6)  The  dike  not  be  very  high  (about  18  feet 
maximum) ,  so  heads  in  the  dike  will  be  small;  and  (7)  Any  small 
amount  of  seepage  that  might  exit  the  dike  would  not  adversely 
affect  the  receiving  waters  since  any  suspended  particles  would 
be  filtered  out  by  the  dike  walls.  In  summary,  horizontal  seepage 
out  of  the  raised  dike  is  not  expected  to  be  a  concern  or 
problem. 


A. 7. 3  Stability 

This  design  requires  a  modest  raising  of  the  existing  dike  (5 
feet),  as  shown  by  Figure  A4 .  The  raising  will  not  steepen  the 
existing  side  slopes  (about  2H:1V),  but  rather  only  extend  them 
upwards,  matching  the  existing  slopes,  to  allow  a  nominal  5  foot 
increase  in  crest  height.  The  existing  dike  slopes  visually 
appear  to  be  stable,  and  site  constraints  (rights  of  way  on  three 
sides  and  the  inlet  from  Onondaga  Lake  on  the  fourth)  preclude 
slope  flattening.  Stability  analysis  using  the  infinite  slope 
method  has  been  done,  indicating  a  stable  dike  in  the  raised 
condition:  Using  an  effective  phi  angle  of  30  degrees  for  the 
dike  wall  material  and  a  2  horizontal  on  1  vertical  side  slope, 
the  factor  of  safety  against  slope  failure  is  calculated  as  about 
1.15  (unity  or  greater  is  acceptable).  Refer  to  the  attached 
calculations.  Therefore,  the  stability  of  the  raised  dike  is 
adequate . 
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A. 7. 4  Compressibility 


The  raised  dike  will  not  significantly  increase  foundation 
stresses.  Also,  the  current  dike  has  been  in  place  for  many 
years,  and  the  settlement  process  for  the  existing  facility  is. 
essentially  complete.  Therefore,  only  very  minimal  settlement  of 
the  dike  is  anticipated,  which  should  be  inconsequential.  Any 
small  settlement  will  be  easily  accommodated  by  the  flexible 
nature  of  the  dike. 


A.  7. 5  Earthwork^ 

Borrow  material  for  raising  the  existing  dike  will  be  obtained  by 
excavating  dredged  material  or  other  appropriate  fill  from  within 
the  existing  dike,  especially  the  existing  finger  dike.  This 
should  provide  the  bulk  of  the  borrow  required  to  raise  this 
dike.  The  remaining  borrow  (a  small  amount  at  most)  should  be 
available  from  the  existing  dike  floor.  The  laboratory  test 
results  (Attachment  A-3)  indicate  some  of  these  soils  are  high 
compressibility  organic  clays  and  silts  (OH)  with  natural 
moisture  contents  not  much  below  their  liquid  limits.  If  the 
material  on  the  dike  floor  proves  to  be  too  wet  for  practical 
use,  a  minimal  quantity  of  borrow  material  may  be  required  from 
off -site  to  complete  this  raising.  This  may  be  obtained  from  the 
nearby  site  UDS  5-20.  The  dike  will  be  raised  by  spreading  the 
borrow  soil  in  lifts  (about  12  inches)  and  compacting  it  by 
running  the  construction  equipment  over  each  lift  at  least  3 
times.  Moderate  compaction  (90%  of  standard  Proctor  maximum  dry 
density)  may  be  accomplished  in  this  manner,  which  will  be 
sufficient.  This  can  be  accomplished  using  conventional 
construction  equipment.  The  two  compaction  tests  done  on  the 
dredged  material  in  the  existing  dike  indicate  this  is  marginal 
borrow  soil,  due  to  its  high  optimum  moisture  content  (31%)  and 
low  maximum  dry  density  (84  pcf) ,  but  most  of  it  may  be 
satisfactory  for  the  minor  raising  required.  Refer  to  the 
attached  laboratory  test  results  (Attachment  A3)  for  complete 
details . 

A. 8  Construction  Materials 

The  primary  construction  material  will  be  the  fine-grained  fill 
required  to  raise  the  dike.  This  will  be  excavated  from  the 
existing  finger  dike,  the  floor  floor  of  the  dike,  and/or 
borrowed  from  off  site.  If  this  material  (existing  dredged  spoil 
in  the  dike)  proves  to  be  too  wet  to  handle  or  place,  a  minimal 
quantity  of  off-site  borrow  may  be  required  to  complete  this  dike 
raising. 
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ATTACHMENT  A1 
1991  Boring  Log 
By  Others 


W.  Kirkpatrick  Street 


©  Deep  Soil  Boring  (No  Well  Installed) 

•  Deep  Soil  Boring  (Well  Installed) 

O  Shallow  Hand-Augered  Boring  (No  Well  Installed) 


Spencer  Street 


Stearns  &  Whele 
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30*  —  ASTM  D-1586,  STANDARD  PENETRATION  TEST 
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DESCRIPTION  OF  MATERIAL 


Brown  moist  stiff  to  medium  stiff 
SILT,  some  medium  to  fine  sand 


Brown  wet  stiff  SILT,  some  fine 
sand,  little  marl 


Bottom  of  Boring 
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ATTACHMENT  A2 
1996  Boring  Logs 
(COE) 


Ohio  River  Division  Laooratories  -  Soils  Laboratory 


Ohio  River  Division  Laboratories  -  Soils  Laboratory 


Ln)  U.S.  Standard  Sieve  Numbers 

1/2  3  4  6  BIO  16  20  30  40  50  70100  200  Hydrometer  Analysis 


GRADATION  CURVES _ iDate  oB-io-gs 


in)  U.S.  Standard  Sieve  Numbers 

1/2  3  4  6  810  16  20  30  40  50  70100  200  Hydrometer  Analysis 


River  Division  Laboratories  ^  Soils  Laboratory 


Ohio  River  Division  Laijoratories  -  Soils  Laboratory 


standard  Sieve  (in)  U.S.  Standard  Sieve  Numbers 

3  2  ,1  1/2  3  4  6  810  16  20  30  40  50  70100  200  Hydrometer  Analysis 


GRADATION  CURVES _ lOate  ob-io-9b 


Ln)  U.S.  Standard  Sieve  Numbers 
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Disturbed  Soil  Test  Results 


Ohio  River  Division  Laooratories  -  Soils  Laboratory 
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NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

3.0‘- 

T-1 

2.0 

3"  Shelby 

5.0' 

Tube 

Bottom  of  Boring 

Note:  Boring  DU96-11C  is  offset  3.0’  from 
DU96-11A. 

5.0' 

’ 

Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
!  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 


pamatt 

LUOirfinc 


HOLE  NO.  DU96-11A 
JOB  NUMBER:  96054 


GROUNDWATER  DEPTH 

DATE  STARTED  4/15/96 

WHILE  DRILLING 

Grade 

DATE  COMPLETED  4/15/96 

BEFORE  CASING 
REMOVED 

3.0* 

N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 

AFTER  CASING 
REMOVED 

^  Grade 

TYPE  OF  DRILL:  CME  850 
NAME  OF  DRlLLER/INSPECTOR:*G.  LANSING/W.  MORROW 

CASING  TYPE  ,  rHOLLOW  STEM  AUGER  SHEET  1  OF  1 

SURFACE  ELVATIOfil:  369.4'  '))  Purchase  Order  #DACW49-95-D-0006 

DATUM  FOR  ELEVAlTOWrrrr^'iyiGVD 


'^DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

WL 

5.0 

0.0*- 

1 

1.5 

WH-1.0' 

Brown  moist  to  wet  very  soft  SILT  and  fine 
SAND,  trace  clay  (SM/ML) 

4.0* 

2.0* 

2/1 

2 

2.0  - 

2 

0.5 

1/1 

4.0’ 

1/1 

2 

4.0*- 

3 

0,5 

WH/WH 

Gray-black  wet  soft  CLAY,  traces  fine  gravel, 
trace  fine  to  coarse  sand  (CL) 

7.5* 

10.0 

6.0* 

2/2 

2 

6.0*- 

4 

1.0 

WH/1 

8.0* 

1/2 

2 

Gray  wet  loose  fine  to  coarse  SAND,  little  silt 
(marl)  (SM) 

Bottom  of  Boring 

Note:  WH  indicates  sampler  penetrated 
under  weight  of  140#  hammer. 

8.0' 

Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31  5-437-1770 
One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


mm 


pa  matt 

UJOlffinc 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATIOM:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  Grade 

BEFORE  CASING 

REMOVED  Dry 


AFTER  CASING 
REMOVED  -  I 


CASING  TYPE  HOLLC 

SURFACE  ELVATION:  369.4’ 
DATUM  FOR  ELEVATION: 


Dry 


HOLLOW  STEM  AUGER 


NGVD 


HOLE  NO.  DU96-11B 

JOB  NUMBER:  96054 

DATE  STARTED  4/15/96 

DATE  COMPLETED  4/1 5/96 

N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1586  STANDARD  PENETRATION  JEST 

TYPE  OF  DRILL:  CME  850 
NAME  OF  DRILLER/INSPECTOR:  S.  LANSING/W.  MORROW 


SHEET  1  OF  1 

Purchase  Order  #DACW49-95-D-0006 


SAMPLE 

DEPTH 

SAMPLE 

NO. 

REC 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

1.0’- 

T-1 

2.0 

3"  Shelby 

3.0’ 

Tube 

4.5*- 

T-2 

0.6 

3"  Shelby 

6.5’ 

Tube 

Bottom  of  Boring 

Note:  Boring  DU96-11B  is  offset  3.0’  from 
DU96-11A. 


I  Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 


pamatt 

UUOlffinc 


HOLE  NO.  DU96-10A 
JOB  NUMBER:  96054 


GROUNDWATER  DEPTH  DATE  STARTED  4/15/96 

WHILE  DRILLING  2.0*  DATE  COMPLETED  4/15/96 


BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 

REMOVED  Dry  FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 


AFTER  CASING 

REMOVED  2.0’ 

CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  369,2’ 

DATUM  FOR  ELEVATION:  NGVD 


TYPE  OF  DRILL:  CME  850 
NAME  OF  DRILLER/INSPECTOR:"G.  LANSING/W.  MORROW 

SHEET  1  OF  1 

Purchase  Order  #DACW49-95-D-0006 


SAMPLE 


DRIVE 


STRATA 

DESCRIPTION  OF  MATERIAL  CHANGE 

_ DEPTH 

Brown  moist  soft  to  medium  stiff  SILT  and  fine 
SAND,  trace  roots  (ML/SM) 

_ 4.0’ 

Brown  wet  soft  SILT  and  CLAY,  trace  fine  sand 
(CL/MU 

_ _ ^ _ 7.5’ 

Gray  wet  loose  fine  to  medium  SAND  (marl) 

(SW) 


Iv^Fisher  Road.  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
1  i  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 


LOCATION: 


Onondaga  Lake  Inner  Harbor  CDF 
Site  UDS  5-19,  Syracuse,  New  York 


pamatt 

!  -  i  UUOlffinc 


HOLE  NO.  DU96-10b 
JOB  NUMBER:  96054 


GROUNDWATER  DEPTH 
WHILE  DRILLING  2.0* 


DATE  STARTED  4/15/96 
DATE  COMPLETED  4/1 5/96 


BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  1 2”  W/.  1 40#  HAMMER 

REMOVED  Dry  FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 


AFTER  CASING  TYPE  OF  DRILL:  CME  850 

REMOVED  ^  Dry  NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  1  OF  1 

SURFACE  ELVATION:  369,2*  Purchase  Order  #DACW49-95-D-0006 

DATUM  FOR  ELEVATION:  NGVD 


DEPTH 


wlV 


5.0 


SAMPLE 

DEPTH 

0.5*- 

2.5* 

2.5*- 

4.5* 


SAMPLE 

NO. 


C 


T-1 


1.6 


T-2 


2.0 


SAMPLE 
DRIVE 
RECORD 
PER  6" 
3**  Shelby 
Tube 

3**  Shelby 
Tube 


DESCRIPTION  OF  MATERIAL 


N 


Bottom  of  Boring 


STRATA 

CHANGE 

DEPTH 


4.5* 


Note:  Boring  DU96-10B  is  offset  3.0*  from 
DU96-10A. 


Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse.  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  Grade 


p|p?j  parratt 

.  -1  LUolffino 

HOLE  NO. 

DU96-9A 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/15/96 

DATE  COMPLETED 

4/15/96 

BEFORE  CASING 
REMOVED 

AFTER  CASING 
REMOVED 


4.0’ 


^  Grade 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12”  W/  140i!f  HAMMER 
FALLING  30"  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 


NAME  OF  DRILLER/INSPECTOR 


TYPE  OF  DRILL:  CME  850 
G:  LANSINQ/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  369.3* 

DATUM  FOR  ELEVATION:  NGVD 


SHEET  1  OF  1 

Purchase  Order  #DACW49-95-D-0006 


^DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 
PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

WL 

5.0 

0.0*- 

1 

1.5 

WH-1.0* 

Brown-black  wet  very  soft  SILT,  little  fine 
sand,  trace  roots,  trace  clay  (ML) 

6.5' 

2.0* 

1/1 

1 

2.0*- 

2 

2.0 

1/1 

4.0' 

1/1 

2 

4.0*- 

3 

2.0 

WH-1.0’ 

10.0 

6.0* 

1/1 

1 

6.0*- 

4 

2.0 

1/2 

8.0* 

2/2 

4 

Black  wet  very  soft  SILT  and  CLAY  (CL)  ♦ 

7.0’ 

Gray  wet  loose  fine  to  medium  SAND  (marl) 
(SP/SW) 

Bottom  of  Boring 

Note:  WH  indicates  sampler  penetrated 
under  weight  of  140#  hammer. 

8.0’ 

Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1770 
I  !  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 


GROUNDWATER  DEPTH 
WHILE  DRILLING 


UJOlffinc 

HOLE  NO. 

DU96-9B 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/15/96 

DATE  COMPLETED 

4/15/96 

BEFORE  CASING 
REMOVED 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 


AFTER  CASING 
REMOVED  -  I 


CASING  TYPE 
SURFACE  ELVATION:  369.3* 
DATUM  FOR  ELEVATION: 


Dry 


HOLLOW  STEM  AUGER 


TYPE  OF  DRILL:  CME  850 
NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 


SHEET  1  OF  1 

Purchase  Order  #DACW49-95-D-0006 


NGVD 


SAMPLE 

DRIVE 

STRATA 

SAMPLE 

SAMPLE 

C 

RECORD 

DESCRIPTION  OF  MATERIAL 

CHANGE 

DEPTH 

NO. 

PER  6" 

N 

DEPTH 

0.5*- 

T-1 

1.9 

3"  Shelby 

2.5* 

Tube 

2.5*- 

T-2 

2.0 

3"  Shelby 

4.5* 

Tube 

D 


I  Bottom  of  Boring 


Note:  Boring  DU96-9B  is  offset  3.0'  from 
DU96-9A. 


Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31  5-437-1429  or  800-782-7260  FAX  31  5-437-1 770 
One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


m 


pamatt 

UUOlfRnc 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 

HOLE  NO. 

D96-8 

LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

JOB  NUMBER: 

96054 

GROUNDWATER  DEPTH 

DATE  STARTED 

4/4/96 

WHILE  DRILLING  15.0’ 

DATE  COMPLETED 

4/4/96 

BEFORE  CASING 

REMOVED  23.0’ 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12”  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 


C 


AFTER  CASING  Hole  Caved  TYPE  OF  DRILL;  MOBILE  B41 

REMOVED  At  11.4'  NAME  OF  DRILLER/INSPECTOR:  D.TIICHMOND/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  1  OF  2 

SURFACE  ELVATION:  379,3’  Purchase  Order  #DACW49'95-D-0006 

DATUM  FOR  ELEVATION:  NGVD  _ 


DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

Brown  moist  medium  stiff  SILT  (ML) 

5.0’ 

1,0’- 

1 

0.2 

3/3 

2.5’ 

2 

5 

5.0 

10.0 

5.0’- 

2 

0.7 

2/4 

Brown  moist  stiff  SILT,  trace  fine  to  coarse 
sand,  trace  medium  gravel  (ML) 

10.0' 

6.5’ 

5 

9 

10.0’- 

3 

0.8 

2/4 

Interbedded  gray  moist  stiff  SILT  and  fine 

SAND  (marl)  (ML)  and  gray-brown  moist  stiff 
SILT  and  CLAY  (CL) 

20.0' 

11.5’ 

5 

W  15.0 

WL 

20.0 

15.0’- 

4 

No 

4/3 

16.5' 

Rec 

3 

6 

17.0'- 

5 

No 

2/3 

18.5’ 

Rec 

3 

6 

25.0 

20.0’- 

6 

1.5 

3/3  • 

Gray  moist  medium  stiff  SILT  and  fine  SAND, 
trace  wood  (marl)  (ML/SM) 

21.0' 

21.5' 

3 

6 

Black-gray  moist  medium  stiff  SILT  and  fine 
SAND  (marl)  (ML/SM) 

25.5’ 

30.0 

25.0'- 

7 

0.6 

2/3 

26.5' 

3 

6 

Gray  wet  loose  fine  SAND,  little  silt  (marl) 

(SM) 

30.5' 

35.0 

30.0'- 

8 

0.7 

5/8 

31.5' 

7 

15 

Red-brown  wet  medium  dense  fine  SAND, 

little  silt  (SM) 

I  I'l^isher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  315-437-1770 
I  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  15.0' 

BEFORE  CASING 

REMOVED  23.0' 


UUOlffinc 

HOLE  NO. 

D96-& 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/4/96 

DATE  COMPLETED 

4/4/96 

AFTER  CASING  Hole  Ca 

REMOVED 

CASING  TYPE  /  HOLL 

SURFACE  ELVATIOnI  3^9.3 
DATUlVI  FOR  ELEVATIQNT 


Hole  Caved 
11.4' 

/  HOLLO^^  STEM  AUGER 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  M.  EAVES/W.  MORROW 

SHEET  2  OF  2 

Purchase  Order  #DACW49-95-D-0006. 


NGVD 


SAMPLE  SAMPLE 
DEPTH  DEPTH  NO. 

35.0'-  9 

36.5' _ 

38.5'-  io 

40.0  40.0' 


SAMPLE 
DRIVE 
RECORD 
PER  6" 
4/4 
5 


DESCRIPTION  OF  MATERIAL 

4 _ 

Red-brown  wet  medium  dense  fine  SAND, 

9  little  silt  (SM) _ 

Brown  wet  loose  to  medium  dense  fine  to 
~  medium  SAND  (SW) 

1£ _ 

Bottom  of  Boring 


STRATA 

CHANGE 

DEPTH 


-KPisher  Road,  EastSyracuse  NY  13057-0056  Telephone  315-437-1429  or  800-782-7260  FAX  31  5-437-1770 
1  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


|l 


parratt 

1  UJOlfRnc 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCAtlON:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  25.0’ 


HOLE  NO. 

D96-7 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/15/96 

DATE  COMPLETED 

4/15/96 

BEFORE  CASING 
REMOVED 

AFTER  CASING 
REMOVED 


22.5’ 

Added  Water 
8.7’ 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12”  W/  140#  HAMMER 
FALLING  30”  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  CME  850 
NAME  OF  DR1LLER/INSPECT0*R:  G.  LANSING/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  379.6’ 

DATUM  FOR  ELEVATION:  NGVD 


SHEET  1  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6” 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown  dry  loose  SILT  and  fine  SAND,  trace 
roots  (ML/SM) 

5.0’ 

1.0’- 

1 

1/3 

2.5* 

5 

8 

10.0 

5.0’- 

2 

2/2 

Brown  moist  loose  to  medium  dense  fine 

SAND,  some  fine  gravel,  little  silt,  (GM) 

15.0’ 

6.5’ 

2 

4 

15.0 

10.0*- 

3 

6/6 

11.5’ 

6 

12 

20.0 

15.0*- 

4 

2/2 

Gray  moist  loose  fine  to  medium  SAND,  some 
silt,  trace  shells  (marl)  (SM) 

25.0’ 

16.5’ 

2 

4| 

20.0’- 

5 

1/2 

21.5’ 

3 

5 

^  25.0 

WL 

30.0 

25.0’- 

6 

1/2 

Gray  wet  loose  fine  to  coarse  SAND  (SW) 

30.0’ 

26.5’ 

2 

4 

35.0 

30.0’- 

7 

8/10 

Gray  wet  medium  dense  fine  to  coarse  SAND, 
little  silt,  little  fine  to  medium  gravel  (GM) 

31.5’ 

13 

23 

Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  315-437-1770 
I  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


Plpn  pamatt 

•  ’  UJOlffino 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  25.0* 

BEFORE  CASING 

REMOVED  22.5* 


HOLE  NO. 

D96-7 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/15/96 

DATE  COMPLETED 

4/15/96 

AFTER  CASING 
REMOVED 


Added  Water 
8.7’ 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  CME  850 
NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATiON:  379.6* 

DATUM  FOR  ELEVATION:  NGVD 


SHEET  2  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DEPTH 


40.0 


SAMPLE 

DEPTH 


35.0*- 


36.5’ 


38.5’- 


40.0* 


SAMPLE 
NO. 


8 


SAMPLE 
DRIVE 
RECORD 
PER  6" 


12/9 


10 


13/12 


11 


N 


19 


Gray  wet  medium  dense  fine  to  coarse  SAND, 
little  silt,  little  fine  to  medium  gravel  (GM) 


23 


DESCRIPTION  OF  MATERIAL 


STRATA 

CHANGE 

DEPTH 


Bottom  of  Boring 


40.0' 


I 

I 

I 

I 


I  *4  Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  315-437-1770 
I  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


Hipi 

r'-.>  uJOlfRno 


PROJECT :  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION^  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  15.0* 


HOLE  NO. 

D96-6 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/4/96 

DATE  COMPLETED 

4/4/96 

BEFORE  CASING 
REMOVED 

AFTER  CASING 
REMOVED 


19.6* 


Dry 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  D.  RiCHMOND/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  379.3’ 

DATUM  FOR  ELEVATION:  NGVD 


SHEET  1  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown  moist  stiff  SILT,  trace  fine  to  coarse 
sand,  trace  roots  (ML) 

10.5’ 

1.0'- 

1 

0.4 

3/4 

2.5* 

4 

8 

10.0 

5.0’- 

2 

1,2 

4/5 

6.5* 

7 

12 

10.0*- 

3 

0.6 

4/7 

11.5’ 

8 

15 

Gray  moist  medium  dense  fine  to  coarse 

SAND,  some  fine  to  medium  gravel  (SW) 

15.0’ 

15.0 

WL 

20.0 

15.0*- 

4 

1.1 

4/3 

Brown  wet  medium  stiff  SILT  and  CLAY  (CL) 

16.0’ 

16.5* 

2 

5 

Gray  wet  soft  SILT,  little  fine  sand,  little  wood, 
trace  roots,  trace  marl  (OL) 

30.0’ 

25.0 

20.0*- 

5 

0.5 

2/2 

21.5’ 

4 

6 

30.0 

25.0’- 

6 

0.6 

1/2 

26.5’ 

1 

3 

35.0 

30.0*- 

7 

0.9 

1/2 

Gray  wet  soft  SILT  (marl)  (ML) 

31.0' 

31.5* 

4 

6 

Gray  wet  loose  fine  to  coarse  SAND  (SW) 

kf  Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  315-437-1770 
‘  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 

parratt 

>  UUOlffino 

PROJECT: 

Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 

HOLE  NO. 

(  . 

D96-6 

LOCATION: 

Site  UDS  5-19,  Syracuse,  New  York 

JOB  NUMBER: 

96054 

GROUNDWATER  DEPTH 

DATE  STARTED 

4/4/96 

WHILE  DRILLING  15.0* 

DATE  COMPLETED 

4/4/96 

BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  1 2"  W/ 140#  HAMMER 

REMOVED  19.6'  FALLING  30"  -  ASTM  D  -  1 586  STANDARD  PENETRATION  TEST 


AFTER  CASING  TYPJ  OF  DRILL;  MOBILE  B41 

REMOVED  -  Dry  NAME  OF  DRILLER/INSPECTOR:  D.  RICHMOND/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  2  OF  2 

SURFACE  ELVATION:  379.3'  Purchase  Order  #DACW49-95-D-0006 


DATUM  FOR  ELEVATION:  NGVD  . _ ^ _ _ 

I  I  SAMPLE  I  I 

DRIVE  STRATA 

SAMPLE  SAMPLE  C  RECORD  DESCRIPTION  OF  MATERIAL  CHANGE 


DEPTH  DEPTH  NO. _ PER  6"  N _ - 

35.0'-  8  0.5  3/4  Gray  wet  loose  fine  to  coarse  SAND  |SW) 


DEPTH 


krFisherRoad,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  315-437-1770 
I  !  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  21.0* 


ri 


I 


^  UJOlffinc 

HOLE  NO. 

D96-5 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/5/96 

DATE  COMPLETED 

4/5/96 

BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  HAMMER 

REMOVED  20.7*  FALLING  30”  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 


AFTER  CASING 

REMOVED  ^  Dry 

CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  380.3’ 

DATUM  FOR  ELEVATION:  NGVD 


TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 

SHEET  1  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown  moist  stiff  SILT,  trace  roots  (ML) 

10.0’ 

1.0’- 

1 

0.8 

5/5 

2.5* 

6 

11 

10.0 

5.0’- 

2 

0.6 

3/4 

6.5’ 

4 

8 

15.0 

10.0’- 

3 

1.5 

3/4 

Brown  moist  stiff  SILT  and  fine  SAND 
(ML/SM) 

21.0’ 

11.5' 

4 

8 

20.0 

15.0’- 

4 

1.0 

5/4 

16.5’ 

6 

10 

\NL^ 

25.0 

20.0’- 

5 

1/1 

21.5’ 

2 

3 

Gray  wet  soft  SILT,  little  fine  sand  (marl)  (ML) 

30.0’ 

30.0 

25.0’- 

6 

1/1 

26.5’ 

2 

3 

35.0 

30.0'- 

7 

4/8 

Black  wet  medium  dense  fine  to  coarse  SAND 
trace  fine  gravel  (SW) 

31.5’ 

7 

15 

masher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31  5-437-1770 
I  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 

parratt 

H  UJOlffinc 

PROJECT :  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 

LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

HOLE  NO. 

JOB  NUMBER: 

D96-L 

96054 

GROUNDWATER  DEPTH 

WHILE  DRILLING  21.0’ 

DATE  STARTED 
DATE  COMPLETED 

4/5/96 

4/5/96 

BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 

REMOVED  20.7’  FALLING  30"  -  ASTM  D  -  1 586  STANDARD  PENETRATION  TEST 


after  CASING  TYPE  OF  DRILL:  MOBILE  B41 

REMOVED _  Dry _  NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  2  OF  2 

SURFACE  ELVATION:  380.3*  Purchase  Order  #DACW49-95-D“0006 


DATUM  FOR  ELEVATION:  NGVD 


SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6” 

N 

35.0’- 

8 

7/8 

36.5* 

11 

19 

40.0  40.0* 


6/6  12 


STRATA 

DESCRIPTION  OF  MATERIAL  CHANGE 

_ DEPTH 

Black  wet  medium  dense  fine  to  coarse  SAND 
trace  fine  grave!  (SW) 


[✓^^isher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
I  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


o|r 

il 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  10.0* 

BEFORE  CASING 

REMOVED  14.0* 


1  UUOlffinc 

HOLE  NO. 

D96-4 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/4/96 

DATE  COMPLETED 

4/4/96 

AFTER  CASING 
REMOVED 


Hole  Caved 
At  15.3* 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12”  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  D.  RICHMOND/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  378.7* 

DATUM  FOR  ELEVATION:  NGVD 


SHEET  1  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown  moist  medium  stiff  SILT  and  fine  SAND, 
little  roots  (SM/ML) 

10.0’ 

1.0*- 

1 

3/3 

2.5* 

3 

6 

^  10.0 

5.0*- 

2 

3/4 

6.5* 

4 

8 

WL 

15.0 

10.0*- 

3 

3/4 

Brown  wet  loose  fine  SAND,  little  silt  (SM) 

15.0’ 

11.5’ 

5 

9 

20.0 

15.0’- 

4 

3/2 

Brown  wet  loose  fine  to  coarse  SAND,  trace 
silt  (SW) 

20.0’ 

16.5* 

1 

3 

25.0 

20.0*- 

5 

2/3 

Brown  wet  soft  SILT,  little  fine  to  medium 
sand,  trace  shells  (marl)  (ML) 

25.0’ 

21.5’ 

2 

Bj 

j 

30.0 

25.0’- 

6 

3/4 

Gray  wet  loose  fine  to  medium  SAND,  little 
silt,  trace  shells  (marl)  (SM) 

30.0’ 

26.5’ 

3 

7 

35.0 

30.0'- 

7 

4/5 

Gray  wet  stiff  SILT,  little  fine  to  medium  sand, 
trace  shells  (marl)  (ML) 

31.5’ 

31.5’ 

9 

14 

Black  wet  medium  dense  fine  to  coarse  SAND, 
some  silt  (SM) 

l-I^Fisher  Road,  East  Syracuse  NY13057-0056  Telephone  31  5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
!  I  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  919-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  10.0* 

BEFORE  CASING 

REMOVED  14.0* 


1  uuolffinc 

HOLE  NO. 

D96-^ 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/4/96 

DATE  COMPLETED 

4/4/96 

AFTER  CASING  Hole  Ca 
REMOVED  Atl! 

CASING  TYPE  HOLL 

SURFACE  ELVATION:  378.7 
DATUM  FOR  ELEVATION: 


DEPTH 


Hole  Caved 
At  15.3* 

HOLLOW  STEM  AUGER 


N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  HAMMER 
FALLING  30*'  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  D.  RICHMOND/W.  MORROW 

SHEET  2  OF  2 

Purchase  Order  #DACW49-95-D-0006 


NGVD 


SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

35.0*- 

8 

6/10 

36.5* 

11 

21 

38.5*- 

.9 

7 

40.0* 

8/10 

18 

DESCRIPTION  OF  MATERIAL 


Black  wet  medium  dense  fine  to  coarse  SAND, 


STRATA 

CHANGE 

DEPTH 


[Bottom  of  Boring 


I  Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31  5-437-1 429  or  800-782-7260  FAX  31  5-437-1 770 
I  i  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATIOrT:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  15.0’ 

BEFORE  CASING 

REMOVED  20.3* 

AFTER  CASING 

REMOVED  -  17.8’ 

CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  380.6* 

DATUM  FOR  ELEVATION:  NGVD 


SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

1.0*- 

1 

1.1 

3/3 

2,5* 

4 

5.0’- 

2 

0.5 

2/2 

6.5* 

3 

10.0’- 

3 

0.6 

4/5 

11.5’ 

6 

15.0*- 

4 

0.8 

1/1 

16.5* 

1 

20.0’- 

5 

1.2 

2/1 

21.5’ 

■ 

1 

25.0*- 

6 

1.1 

1/1 

26.5’ 

1 

30.0’- 

7 

0.8 

4/7 

31,5’ 

7 

^  LUOlffinc 

HOLE  NO. 

D96-3 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/5/96 

DATE  COMPLETED 

4/5/96 

N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12'*  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  GVLANSING/W.  MORROW 

SHEET  1  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DESCRIPTION  OF  MATERIAL 


Brown  moist  soft  to  stiff  SILT  and  fine  SAND 
T  (SM/ML) 


STRATA 

CHANGE 

DEPTH 


2  Gray  wet  very  soft  SILT  and  fine  SAND,  trace 
“  shells  (marl)  (SM/ML) 


14  Black  wet  medium  dense  fine  to  coarse  SAND, 
trace  fine  gravel  (SW) 


n  Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31 5-437-1 770 
!  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  919-469-8280 


TEST  BORING  LOG 


PROJECT;  Subsurface  Exploration  Program 
Onondaga  Lake  Inner  Harbor  CDF 
LOCATIO'N:  Site  UDS  5-19,  Syracuse.  New  York 


j  pamatt 

•  UUOlffinc 


HOLE  NO.  D96-. 

JOB  NUMBER:  96054 


GROUNDWATER  DEPTH  DATE  STARTED  4/5/96 

WHILE  DRILLING  15.0’  DATE  COMPLETED  4/5/96 


BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 

REMOVED  20.3*  FALLING  30"  -  ASTM  D  -  1 586  STANDARD  PENETRATION  TEST 


AFTER  CASING  TYPE  OF  DRILL:  MOBILE  B41 

REMOVED  -  17.8*  NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  2  OF  2 

SURFACE  ELVATION:  380.6*  Purchase  Order  #DACW49-95-D-0006 

DATUM  FOR  ELEVATION:  NGVD 


SAMPLE 

DRIVE  STRATA 

SAMPLE  SAMPLE  C  RECORD  DESCRIPTION  OF  MATERIAL  CHANGE 


_ _ DEPTH 

Black  wet  medium  dense  fine  to  coarse  SAND, 
trace  fine  gravel  (SW) 


I  xM^isher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  315-437-1770 
.  One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 


PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  15.0* 


parT^tb 

*  uuolffinc 

HOLE  NO. 

D96-2 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/5/96 

DATE  COMPLETED 

4/5/96 

BEFORE  CASING 
REMOVED 

19.0’ 

N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 
FALLING  30”  -  ASTM  D  -  1586  STANDARD  PENETRATION  TEST 

AFTER  CASING 
REMOVED 

9.0’ 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:<3.  LANSING/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  1  OF  2 

SURFACE  ELVATION:  376.3’  Purchase  Order  #DACW49-95-D-0006 

DATUM  FOR  ELEVATION:  NGVD 


DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

‘ 

Brown  moist  medium  stiff  SILT,  little  clay  (ML) 

5.5’ 

1.0’- 

1 

0.4 

4/3 

' 

2.5’ 

3 

6 

5.0 

10.0 

5.0’- 

2 

1.0 

3/4 

6.5’ 

5 

9 

Brown  moist  stiff  SILT,  little  fine  sand  (ML) 

10.0' 

10.0’- 

3 

0.7 

•  4/7 

Gray-brown  moist  stiff  SILT  and  fine  SAND, 
trace  fine  to  medium  gravel  (SM/ML) 

15.0’ 

11.5’ 

5 

12 

'?|f  15.0 

WL 

20.0 

15.0’- 

4 

1.0 

2/1 

Gray  wet  soft  SILT  and  fine  SAND,  trace  shells 
(marl)  (SM/ML) 

30.0’ 

16.5’ 

1 

2 

25.0 

20.0’- 

5 

1.0 

1/1 

21.5’ 

1 

2 

30,0 

25.0’- 

6 

1.5 

WH/1 

26.5’ 

2 

3 

35.0 

30,0’- 

7 

5/6 

Black  wet  medium  dense  fine  to  coarse  SAND 
(SW) 

31.5’ 

6 

12 

Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31 5-437-1429  or  800-782-7260  FAX  31  5-437-1770 
One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


TEST  BORING  LOG 

sli"  parratt 

i  UJOlfTinc 

PROJECT: 

Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 

HOLE  NO. 

D96-^ 

LOCATION: 

Site  UDS  5-19,  Syracuse,  New  York 

JOB  NUMBER: 

96054 

GROUNDWATER  DEPTH 

DATE  STARTED 

4/5/96 

WHILE  DRILLING  15.0' 

DATE  COMPLETED 

4/5/96 

BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12"  W/  140#  HAMMER 

REMOVED  19.0’  FALLING  30"  -  ASTM  D  -  1 586  STANDARD  PENETRATION  TEST 


AFTER  CASING  TYPE  OF  DRILL;  MOBILE  B41 

REMOVED _  9.0' _ NAME  OF  DRILLER/INSPECTOR:  G.  LANSING/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  ~  SHEET  2  OF  2 

SURFACE  ELVATION:  376,3*  Purchase  Order  #DACW49-95-D-0006 


DATUM  FOR  ELEVATION: 


DEPTH  DEPTH  NO. 


NGVD 


38.5*- 
40.0  40.0’ 


SAMPLE 

DRIVE 

STRATA 

RECORD 

DESCRIPTION  OF  MATERIAL 

CHANGE 

PER  6" 

N 

DEPTH 

12/11 

Black  wet  medium  dense  fine  to  coarse  SAND 

10 

21 

(SW) 

14|Gray-brown  wet  medium  dense  fine  SAND, 
trace  wood  (SP) 


I  “^Fisher  Road,  East  Syracuse  NY  13057-0056  Telephone  31  5-437-1429  or  800-782-7260  FAX  31  5-437-1 770 
One  Copley  Parkway,  Suite  309,  Raleigh,  North  Carolina  27623  Telephone  91 9-469-2953  FAX  91 9-469-8280 


oL/— 


TEST  BORING  LOG 

llpT]  pari^ 

UUOlffInc 

PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 

HOLE  NO. 

D96-1 

LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

JOB  NUMBER: 

96054 

GROUNDWATER  DEPTH 

DATE  STARTED 

4/5/96 

WHILE  DRILLING  15.0* 

DATE  COMPLETED 

4/5/96 

BEFORE  CASING  N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  1 2"  W/  140#  HAMMER 

REMOVED  20.1*  FALLING  30”  -  ASTM  D  -  1 586  STANDARD  PENETRATION  TEST 


AFTER  CASING  TYPE  OF  DRILL:  MOBILE  B41 

REMOVED  13.0*  NAME  OF  DRILLER/INSPECTOR;  G.  LANSING/W.  MORROW 

CASING  TYPE  HOLLOW  STEM  AUGER  SHEET  1  OF  2 

SURFACE  ELVATION:  379.9*  Purchase  Order  #DACW49-95-D-0006 

DATUM  FOR  ELEVATION:  NGVD 


DEPTH 

SAMPLE 

DEPTH 
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NO. 

c 
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DRIVE 

RECORD 

PER  6" 

N 

DESCRIPTION  OF  MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown  moist  medium  stiff  SILT,  little  clay 
(ML) 

5.0’ 

1.0'- 

1 

1/3 

2.5' 

2 

5 

10.0 

5.0’- 

2 

3/3 

Brown  moist  stiff  SILT,  little  fine  sand  (ML) 

15.0’ 

6.5’ 

5 

8 

^  15.0 

10.0’- 

3 

No 

3/3 

11.5’ 

Rec 

2 

5 

WL 

20.0 

15.0’- 

4 

3/4 

Gray  wet  medium  stiff  to  very  soft  SILT  and 
fine  SAND,  trace  shells  (SM/ML) 

30.0’ 

16.5’ 

2 

6 

25.0 

20.0'- 

5 

2/2 

21.5’ 

2 

4 

30.0 

25.0’- 

6 

1/1 

26.5’ 

1 

2 

35.0 

30.0’- 

7 

2/3 

Black  wet  loose  to  medium  dense  fine  to 
coarse  SAND  (SW) 

31.5’ 

3 

6 
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PROJECT:  Subsurface  Exploration  Program 

Onondaga  Lake  Inner  Harbor  CDF 
LOCATION:  Site  UDS  5-19,  Syracuse,  New  York 

GROUNDWATER  DEPTH 
WHILE  DRILLING  15.0; 

BEFORE  CASING 

REMOVED  20. r 

AFTER  CASING 

REMOVED  ^  13.0* 


>  Luolffinc 

HOLE  NO. 

D96-. 

JOB  NUMBER: 

96054 

DATE  STARTED 

4/5/96 

DATE  COMPLETED 

4/5/96 

N  -  NO.  OF  BLOWS  TO  DRIVE  SAMPLER  12”  W/  140#  HAMMER 
FALLING  30"  -  ASTM  D  -  1  586  STANDARD  PENETRATION  TEST 

TYPE  OF  DRILL:  MOBILE  B41 
NAME  OF  DRILLER/INSPECTOR:  O'.'  LANSING/W.  MORROW 


CASING  TYPE  HOLLOW  STEM  AUGER 

SURFACE  ELVATION:  379.9* 

DATUM  FOR  ELEVATION:  NGVD 


SHEET  2  OF  2 

Purchase  Order  #DACW49-95-D-0006 


DEPTH 


SAMPLE 

DEPTH 


SAMPLE 
NO. 


SAMPLE 
DRIVE 
RECORD 
PER  6" 


DESCRIPTION  OF  MATERIAL 


STRATA 

CHANGE 

DEPTH 


35.0*- 


8 


7/7 


36.5* 


14 


Black  wet  loose  to  medium  dense  fine  to 
coarse  SAND  (SW) 


38.5’- 


40.0 


40.0' 


5/8 


13 


Bottom  of  Boring 


40.0' 
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ONONDAGA  LAKE  CDF 
Undisturbed  Soil  Test  Results 


BUFFALO  DISTRICT 


VISUAL  CLASSIFICATluN:  UNDISTURBED  SAMPLES 
Ohio  River  Division  Laboratories  -  Soils  Laboratory 
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^  VOID  RATIO 


^  HATER  CONTENT  (X) _ 
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FINAL  BACK  PRESSURE  (TSFl 


MINOR  PRINICIPAL  STRESS  (TSF) 


MAX  OEVIATOR  STRESS  (TSFl 


TIME  TO  FAILURE  (MINI 


ULTIMATE  DEVIATOR  STRESS  ITSF) 


INITIAL  DIAMETER  (INI 


INITIAL  HEIGHT  (INI 


AXIAL  STRAIN  (XI 


CONTROLLED  STRAIN  TEST 


DESCRIPTION  OF  SPECIMENS:  CLAY  (CH)  brown,  coarse  to  fine  sand; 


w/organics 


LL  51  PL  26  PI  25  6s  2.609 


REMARKS;  Each  specinen  Has  trinmed  at  a 


different  depth  due  to  3  '  diameter  of 


sample.  Some  patching  required. 
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CONTROLLED  STRAIN  TEST 


DESCRIPTION  OF  SPECIMENS:  CLAY  (CH)  brown,  coarse  to  fine  sand;  high  plastlclt 


soft  consistency,  w/organics 


TYPE  OF' SPECIMEN:  Undisturbed 


PROJECT:  Onondaga 


LL  51  PL  26  PI  25  Gs  2.609 


REMARKS:  Each  specinen  xas  trinned  at  a 


different  depth  due  to  3'  diameter  of 


sample.  Some  patching  required. 


TYPE  OF  TEST:  R-Bar 


96-98 


OEPTH/ELEV.  2.5-4. 5 


LABORATORY:  CEORO 


SAMPLE  NO  2 


DATE  08/08/96 


Page  2  of  3 


TRIAXIAL  COMPRESSION  TEST  REPORT 


PROJECT:  Onondaga 
BORING:  ouge-oB 
OEPTH:  2. 5-4. 5 
BATE:  OB-09-1996 


(tsf) 


VISUAL  CLASSIFICATION!  UNDISTURBED  SAMPLES 
Ohio  River  Division  Laboratories  -  Soils  Laboratory 


(tsf) 


VISUAL  CLASS! FICATIUN:  UNDISTURBED  SAMPLES 
Ohio  River  Division  Laboratories  -  Soils  Laboratory 


VISUAL  CLASSIFICATION:  UNDISTURBED  SAMPLES 
Ohio  River  Division  Laboratories  -  Soils  Laboratory 


River  Division  Laboratories  -  Soils  Laboratory 


DEPARTMENT  OF  THE  ARMY,  OHIO  RIVER  DIVISION  LABORATORY  WORK  ORDER  NO.  VW81296LS015NCB 

CORPS  OF  ENGINEERS,  11275  SEBRING  DRIVE,  CINCINNATI,  OH  45240  Req  .  No. 


Water  content,  percent  of  dry  weight 
Standard  compaction  test  EM- 1 1 10-2- 1906 

25  blows  per  each  of  3  layers,  with  5.50  lb.  si.  weight  rammer 
and  12.0  inch  drop.  4.0  inch  diameter  mold 


Sample  Elev/ 
No .  Depth 


Class i f icat ion 


Organic  CLAY  (OH) 


Samp le  No . 


Water  content,  percent 
Optimum  water  content,  percent 
Max  dry  density.  Ib/cu  ft 


Project:  Onondaga 
Remarks:  K20  =  2.76E~06  - - - ^ 


Lab  No 


Boring  No.:  C-96-2 


Date:  08-15-96 


COMPACTION  TEST  REPORT 
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APPENDIX  R 


-  SITE  AND  STRl  JCTT  JR  AT .  DESIGN  • 

FOR 

REHABILITATION  OF  THE  IJPT.AND  DTSPOSAT  .  .SITE, 

USD  5-19 


APPENDIX  B  -  SITE  AND  STRUCTURAL  DESIGN 


GENERAL 


This  appendix  presents  the  findings  of  an  investigation  into  the  use  of  site  UDS  5-19  for 
disposal  of  dredgings  from  Onondaga  Creek  and  the  Syracuse  Inner  Harbor.  Although  other 
disposal  alternatives  are  potentially  available,  disposal  at  site  UDS  5-19  is  most  desirable  due 
to  a  combination  of  factors  including  cost,  environmental  concerns,  and  potential  conflicts 
with  local  land  development.  The  investigation  included  determination  of  the  volume  of 
material  to  be  dredged,  evaluation  of  the  potential  capacity  of  site  UDS  5-19,  and 
preliminary  design  of  a  weir  and  baffle  wall  system  for  the  proposed  facility. 

The  goal  of  the  dredge  disposal  program  is  to  establish  a  new  channel  depth  and  channel 
limits  in  Onondaga  Creek  for  improved  navigation.  The  length  of  service  for  the  facility  is 
expected  to  be  2-3  years,  according  to  John  Dergosits  of  the  NYS  Canal  Corporation.  They 
do  not  anticipate  use  of  the  facility  for  future  maintenance  dredgings. 

The  anticipated  life  span  was  a  factor  in  the  design  of  the  facility  and  its  components. 
Another  factor  considered  in  the  design  is  that  the  NYS  Canal  Corporation  intends  on 
performing  the  dredging  and  construction  with  their  own  plant.  Therefore,  their  input  and 
recommendations  steered  the  direction  of  the  design,  unlike  if  the  work  was  being  perfomed 
under  a  publicly  bid  contract. 


1 


All  elevations  mentioned  in  this  report,  unless  otherwise  indicated,  are  based  on  City  of 
Syracuse  datum,  with  0  feet  City  datum  equal  to  362  feet  NGVD  of  1929.  Survey 
information,  including  hydrographic,  for  the  creek  and  harbor,  used  for  determination  of 
dredging  volume  and  channel  layout,  was  performed  by  Bergmann  Associates  in  the  winter 
of  1995-1996.  Survey  information  used  for  site  UDS  5-19  was  performed  by  C.T.  Male 
Associates,  P.C.  for  the  Pyramid  Companies  in  1989.  The  boring  location  survey  was 
performed  by  E.W.  Donegan,  L.S.  in  April  of  1996. 

ONONDAGA  CREEK  AND  SYRACUSE  INNER  HARBOR  DREDGING 

Alignment  of  the  channel  centerline  was  established  by  determining  straight  paths  which  most 
closely  follow  the  deepest  natural  course  of  the  creek.  The  creek  length  considered  was  from 
the  downstream  end  of  the  harbor  (station  0+(X))  to  Onondaga  Lake  (station  48+78).  The 
channel  dimensions  used  to  determine  the  volume  of  dredging  in  the  creek  were  60  feet  wide 
at  the  base  with  a  bottom  elevation  of  -10.  The  channel  width  was  widened  at  the  Hiawatha 
Boulevard  bridge  and  at  the  railroad  bridge.  A  side  slope  of  1  vertical  to  3  horizontal  from 
the  edge  of  the  channel  limit  was  used.  The  limit  of  dredging  within  the  harbor  included 
only  the  North  Dock  and  the  area  between  it  and  the  start  of  the  channel.  A  vertical  side 
slope  was  used  in  the  Dock  area  where  a  sea  wall  exists  and  a  side  slope  of  1  vertical  to  3 
horizontal  was  used  for  the  harbor  area  between  the  dock  and  the  start  of  the  channel.  Refer 
to  Figure  1  for  a  plan  of  the  proposed  dredging. 
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Volumes  were  computed  using  Intergraph’s  Inroads  civil  design  program,  which  directly 
utilizes  survey  information  input  from  data  files  or  located  in  Microstation  design  files.  The 
dredging  volumes  obtained  for  the  creek  and  harbor  are  as  follows; 

Onondaga  Creek  30,450  CY 

North  Dock  12,018  CY 

Harbor  area  n/i  North  Dock  15,264  CY 

Total  57,732  CY 

Use  60,000  CY 

These  volumes  are  for  an  undisturbed,  in-place  state  with  no  factors. 

UPS  5-19 


The  minimum  disposal  volume  needed  for  the  dredged  material  is  20%  greater  than  the 
volume  of  dredgings,  according  to  the  Environmental  Analysis  Section  of  the  Buffalo 
District.  (Refer  to  the  environmental  appendix  for  justification)  Therefore,  the  capacity  of 
the  disposal  area  has  to  be  at  least  72,000  CY.  The  proposed  layout  and  elevations  of  site 
UDS  5-19  were  designed  to  maximize  its  capacity  while  conforming  to  several  parameters 
which  limited  the  dimensions.  The  maximum  perimeter  of  the  disposal  area  is  limited  by  the 
creek  on  one  side,  the  existing  fence  on  two  sides,  and  the  property  line  on  one  side.  A 
maximum  side  slope  of  1  vertical  on  2  horizontal  was  established  by  the  Geotechnical  Section 
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of  the  Buffalo  District.  (Refer  to  the  geotechnical  appendix  for  justification)  Because  the 
existing  exterior  side  slope  of  the  berms  is  steeper  than  1  on  2  in  a  number  of  locations, 
especially  on  the  creek  side,  the  perimeter  of  the  new  berm  is  further  limited. 

The  bottom  elevation  of  the  disposal  area  was  limited  by  two  factors.  One  is  that  a 
minimum  depth  of  material  is  required  to  prevent  downward  permeation.  The  Geotechnical 
Section  of  the  Buffalo  District  provided  a  minimum  bottom  elevation  of  + 1  based  on 
permeability.  (Refer  to  the  geotechnical  appendix  for  justification)  The  factor  that  controlled 
the  minimum  bottom  elevation  is  that  the  ability  of  the  existing  material  to  support 
construction  equipment  decreases  with  increasing  moisture  content.  Based  on  the  soil 
borings  performed,  moisture  was  found  to  be  present  within  the  first  few  feet. 

Based  on  the  above  explained  parameters,  a  top  elevation  for  the  proposed  berm  was 
established  at  elevation  +23,  which  is  approximately  5  feet  above  the  existing  berm.  A 
bottom  elevation  of  +5.5  was  then  established  by  balancing  the  cut  and  fill  required  so  that 
material  does  not  have  to  removed  nor  brought  to  the  site.  This  bottom  elevation  is 
approximately  2  feet  lower  than  the  grade  elevations  of  the  soil  borings  performed  within  the 
interior  of  the  disposal  area.  Construction  will  require  approximately  15,000  CY  to  be 
relocated  on  site. 

With  the  top  of  berm  at  +23,  the  maximum  top  of  dredge  fill  material  would  be  +19  due  to 
the  minimum  freeboard  of  2  feet  and  the  minimum  ponding  depth  of  2  feet  recommended  by 
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EM  1110-2-5027,  "Confined  Disposal  of  Dredged  Material".  Based  on  this  fill  elevation,  the 
capacity  of  the  revamped  disposal  site  UDS  5-19  was  computed  to  be  76,000  CY.  The 
additional  capacity  of  the  disposal  site  above  the  72,000  CY  required  would  improve 
detention  time  near  the  end  of  the  dredging  period  and  also  could  be  used  for  disposal  of 
future  maintentance  dredgings.  The  civil  design  program  Inroads  was  used  for  volume 
computations.  Refer  to  Figures  2  and  3  for  a  plan  and  typical  cross  section  of  site  UDS  5- 

19. 

It  is  anticipated  that  the  earth  moving  operations  would  be  performed  with  track  type,  low 
ground  pressure  construction  equipment.  However,  it  is  possible,  especially  during  the  later 
stages  of  construction,  that  the  interior  of  the  disposal  area  could  become  too  unstable  for 
equipment  access  therefore  requiring  the  use  of  a  dragline  for  excavation. 


RAFFLE  WALL  SYSTEM 


The  existing  site  UDS  5-19  includes  a  finger  berm  to  improve  the  distance  for  particle 
settling.  In  order  to  maximize  the  capacity  of  the  facility  it  was  requested  by  John  Dergosits 
of  the  NYS  Canal  Corporation  that  baffle  walls,  consisting  of  plastic  membrane,  be  designed 
for  in  lieu  of  finger  berms.  The  existing  finger  berm  would  therefore  be  removed  and  a 
baffle  wall  installed  in  its  place  while  the  other  baffle  wall  would  be  located  on  the  opposite 
side  near  the  opposite  comer.  Two  different  baffle  wall  systems  were  investigated  for  use  at 
the  facility.  One  is  a  manufactured  system  with  floats  at  the  top  of  the  flexible  plastic 


membrane  and  concrete  anchors  at  the  bottom.  The  other  system  involves  supporting  the 
flexible  plastic  membrane  with  a  wire  rope  strung  between  wood  utility  poles. 

The  manufactured  system  has  advantages  in  that  installation  would  be  relatively  simple  and 
wind  forces  would  not  affect  the  system.  However,  with  the  large  range  between  the  initial 
and  final  fill  level,  it  is  questionable  as  to  whether  or  not  the  burying  of  the  slack  material 
would  prevent  suspension  of  the  floats.  Vegetation  and  debris  also  could  hinder  operation  of 
the  system.  The  system  is  equipped  with  lines  for  freeing  it,  however,  with  the  difficulty  of 
access  to  the  interior  of  the  facility  during  the  two  year  dredging  period,  use  of  the  lines  may 
not  always  be  possible.  Because  of  the  uncertainties  associated  with  maintenance  of  the 
manufactured  floating  baffle  wall  system,  the  other  system,  involving  the  use  of  wood  utility 
poles  and  wire  rope  to  support  the  flexible  plastic  membrane,  appears  to  be  more  feasible. 

Design  calculations  for  the  pole  supported  system  are  included  at  the  end  of  this  appendix. 
Wind  force  governed  the  size  and  spacing  of  components.  The  results  of  the  calculations  are 
as  follows: 


min.  pole  diameter  at  the  ground 

10  in. 

min.  pole  circumference  at  the  ground 

31.4  in. 

pole  spacing 

20  ft. 

wire  rope  diameter 

0.25  in. 

guy  wire  diameter  for  end  poles 

0.25  in. 
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embedment  depth 


10  ft. 


It  was  assumed  that  the  type  of  pole  used  would  be  commercially  available,  utility  poles  of 
Southern  Pine.  The  type  of  wire  rope  that  was  assumed  would  be  used  is  6x19  IWRC  of 
galvanized  improved  plow  steel. 

The  type  of  plastic  membrane  recommended  is  45  mil,  reinforced  polypropylene.  Although 
PVC  membrane  is  less  expensive,  it  is  not  rated  for  extended  exposure  to  ultraviolet  light 
like  polypropylene  is.  The  material  is  weldable  for  seaming  which  would  be  necessary  at  the 
top  and  the  sides  for  connection  to  the  wire  rope  and  the  poles. 

The  poor  soil  conditions  and  the  high  water  table  present  difficulties  in  terms  of  a  foundation 
system  for  the  utility  poles.  The  proposed  system  involves  setting  the  poles  to  a  depth  of  10 
feet.  The  casing  pipe  would  prevent  the  hole  from  collapsing  as  well  as  limit  water  seepage 
into  the  hole  during  concrete  placement.  It  is  recommended  that  the  poles  be  installed  prior 
to  the  earth  moving  operations.  As  stated  earlier,  conditions  at  the  later  stages  of 
construction  could  be  wet,  and  access  of  the  angering  equipment  at  that  time  may  not  be 
possible.  A  short  berm,  approximately  2.5  feet  high  by  15  feet  wide  with  1  on  2  side  slopes, 
would  be  left  in  place.  The  top  of  the  herm  would  be  set  at  +8,  the  approximate  average 
existing  grade  and  therefore  the  level  that  angering  would  begin  at.  The  berm  would  allow 
the  angering  depth  to  be  minimized  and  the  lateral  load  on  the  poles  to  be  reduced.  Casing 
pipe  may  be  necessary  to  prevent  the  hole  from  collapsing  during  angering.  If  the  casing 
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pipe  can’t  be  removed  then  concrete  with  a  small  aggregate  size  would  be  necessary  to  fill 
between  the  casing  pipe  and  the  pole.  Refer  to  figures  6  and  7  for  an  elevation  and  cross 
section,  respectively,  of  the  proposed  baffle  system. 

The  proposed  baffle  wall  system  should  be  considered  an  experimental  system  due  to 
combined  factors  of  lack  of  design  guidance,  lack  of  construction  history,  and  poor  soil 
conditions.  The  likelihood  of  a  problem  arising  with  the  construction  or  performance  of  the 
system  is  greater  than  for  something  that  is  more  typical  in  the  engineering  and  construction 
industry. 


WEIR 


Based  on  a  site  inspection,  it  was  determined  that  the  existing  weir  is  in  very  poor  condition. 
Therefore,  a  new  weir  had  to  be  designed  for  the  facility.  In  order  to  minimize  effluent 
solids  concentration,  the  NYS  Canal  Corporation  intends  to  maximize  ponding  in  the  disposal 
area  during  dredging  operations,  with  draining  of  the  standing  water  occurring  only  at  the 
end  of  each  dredging  season.  Therefore,  the  bottom  elevation  of  the  weir  was  set  at  + 12, 
which  corresponds  to  the  level  of  fill  at  which  approximately  50%  of  the  dredging  is 
complete.  The  position  of  the  weir  was  set  away  from  the  new  berm  so  that  an  unbalanced 
lateral  soil  pressure  does  not  affect  the  structure  and  so  that  the  berm  fill  does  not  conflict 
with  the  face  of  the  weir.  A  walkway  was  designed  to  provide  access  from  the  berm  to  the 
weir. 
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Wood  is  the  construction  material  upon  which  design  of  the  weir  is  based.  In  discussions 
with  John  Dergosits,  he  indicated  that  they  preferred  the  weir  be  constructed  of  wood 
because  the  NYS  Canal  Corporation  has  their  own  lumber  mill  and  their  personnel  are 
experienced  in  wood  construction.  They  also  wanted  the  weir  to  be  capable  of  incorporating 
an  internal  filtering  system  using  either  hay  bales  or  filter  fabric.  The  CSP  half  pipe  weir 
designed  for  recent  Buffalo  District  projects  would  not  conveniently  accomodate  such  a 
system.  Figures  3  and  4  show  a  plan  and  elevation,  respectively,  of  the  proposed  weir. 

Timber  members  were  assumed  to  be  spruce-pine-fir  no.  1  grade  while  dimensional  lumber 
was  assumed  to  be  spruce-pine-fir  standard  grade.  Poplar  is  the  most  common  type  of  wood 
obtained  by  the  NYS  Canal  Corporation  through  their  clearing  operations.  A  hardwood  not 
t3rpically  used  for  building  construction,  poplar  possesses  similar  mechanical  properties  to  the 
spruce-pine-fir  group,  which  are  softwoods. 

The  walls  of  the  weir  would  consist  of  two  layers  of  3/4"  marine  plywood  between  which 
plastic  membrane  would  seal  the  joints  of  the  structure.  The  plywood  would  be  backed  with 
6"x6"  nominal  size  timbers  at  varied  spacings  averaging  about  15"  on  center.  Vertical 
timbers,  8"x8"  nominal  size,  would  be  located  at  the  comers  and  at  the  mid-point  of  the  long 
sides.  Interior  cross  bracing  at  the  mid-point  of  the  long  side  would  be  required  to  reduce 
the  span  length.  Horizontal  timbers  would  be  connected  to  the  vertical  timbers  with  screw 
bolts  along  with  1/4"  thick  steel  angles.  The  concrete  base  was  sized  to  prevent  uplift  of  the 
stracture.  Double  6x6  nominal  size  horizontal  timbers  would  be  connected  to  the  concrete 


9 


with  expansion  head  anchors.  Calculations  for  the  design  of  the  weir  are  included  at  the  end 
of  the  appendix. 
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24"  CSP  OUTLET  PIPE  ( TYP ) 


NOTES:  j 

1.  LUMBER  SIZES  SHOWN  ARE  NOMINAL.! 

2.  WALKWAY  AND  PLATFORM  TO  BE  ^ 
ENCLOSED  WITH  CABLE  GUIDES  | 
SUPPORTED  BETWEEN  STEEL  POSTS,  j 

3.  WEIR  PLATFORM  TO  HAVE  REMOVABLE, 
SECTIONS  FOR  ACCESS. 


SCALE: 


NYS  CANAL  CORP. 
SYRACUSE,  NY 
UDS  5-19  MODIFICATIONS 
WEIR  PLAN 
FIGURE  4 


NYS  CANAL  CORP.  ; 
SYRACUSE*  NY 
UDS  5-19  MODIFICATIONS 
BAFFLE  SYSTEM  ELEVATION 
FIGURE  6 


NYS  CANAL  CORP.  . 
SYRACUSE.  NY 
UDS  5-19  MODIF  ICATIb^ 
BAFFLE  SYSTEM  X-SECTJON 
FIGURE  7  I 


PROJECT:  NYS  CANAL  CORPORATION  -  DREDGE  DISPOSAL 

LOCATION:  SYRACUSE,  NY 

COMPUTATION:  WEIR  DESIGN  FOR  SITE  5-19 

DATE:  8/20/96 

BY:  JOHN  HUBERT 


Reference:  "Wood  Engineering  and  Construction  Handbook"  by  Faherty  and  Williamson 

Assumed  properties  for  timber: 

Wood  type:  Spruce-Pine-Fir  No.  1 
Properties  from  table  A.9 

(Allowable  bending  stress  w/o  adjustment) 

(/MIowable  shear  stress  w/o  adjustment) 

(Allowable  compression  parallel  to  grain  w/o  adjustment) 
(Allowable  compression  perpendicular  to  grain  w/o  adjustment) 

(Modulus  of  elasticity) 
m 

Adjustment  factors: 


Fi,:=850A 

in 


Fv:=65  — 
^  .  2 
m 


F„:=700  — 

"  in^ 

Fd,:M25A 

m 


T7  -  l-lAnAAn. 


lb 


C  p 1.0 

Cj^v:=1.0 

C  Me- 0.91 


(Size  factor  -  no  timbers  with  depth  greater  than  12  in.,  therefore  it  is  1) 
(Wet  service  factor  for  bending) 

(Wet  service  factor  for  shear) 

(Wet  service  factor  for  compression  parallel) 


C  mcL  ■  0-67  (Wet  service  factor  for  compression  perpendicular) 

Cd:=1.25 


(Duration  of  load  -  From  figure  2.6,  for  a  2  week  period  of  loading) 


Adjusted  properties; 


^'b 

Fv-Fv-CfCmv-Cd 

^cL-=^cL‘^F^McL'^D 


Ft,  =  1.063*  10^  •—  (Adjusted  allowable  bending  stress) 
in^ 

(Adjusted  allowable  shear  stress) 
(Adjusted  allow,  comp,  paral  stress) 


P  gL  =  355.938  ♦—  (Adjusted  allow,  comp.  perp.  stress) 
in^ 


F„  =  81.25*— 

^  ■  2 
in 

=796.25*— 
®  :_2 


Design  Parameters: 


hf:=22ft 

(Maximum  elevation  of  fluid  level) 

h3:=19ft 

(Maidmum  elevation  of  sediments) 

hb:=12ft 

(Elevation  at  the  bottom  of  the  weir) 

"sat'l'O-T 

ft^ 

(Saturated  unit  weight  of  dredged  fill  material) 

ka-0-4 

(Active  pressure  coefficient  of  dredged  fill  material) 

“w.t 

(Unit  weight  of  water) 

Determine  the  size  and  spacing  of  side  support  beams  for  the  worst  case: 

Bracing  will  be  provided  by  the  sheathing. 

1  g : = 5  ft  (Maximum  span  on  the  short  side  of  the  weir) 

1  j  ;= 4  ft  (Maximum  span  on  the  long  side  of  the  weir) 

h'  :=  13.73  ft  (Elev.  at  center  of  the  bottom  most  member  not  connected  to  concrete) 

w  :=  [ (hf-  li')  u^at]  +  [ (hg-  ("sat"  « wat)  ‘' a] 

w  =  617.005*lb*ft‘^  (Uniform  unit  loading  per  ft  of  height) 

Try  a  6"x6"  nominal  size  timber 

d  :=  5.5  in  (Actual  depth  of  member) 


b  :=5.5  in 


(Actual  width  of  member) 


Check  bending: 

s  :=  12.5  in  (Tributary  width  for  lowest  member  not  connected  to  concrete) 


M  := 


M  =2.008*10^ ‘Ibft  (Ma)dmum  moment) 

S  =  27.729  W  (Section  modulus  of  timber  member) 

f  j,  =  869. 1 84  (Bending  stress) 


Check  shear: 


wsl  s 


R:=  ® 

2 

R  =  1.607-10^  Mb 

(End  reaction) 

V:=R 

V  =  1.607- 10*  Mb 

(Design  shear) 

A:=bd 

A  =  30.25-in^ 

(Cross-sectional  area) 

,  1.5  V 

^  A 

=  79.675-— 

^  •  2 
m 

(Shear  stress) 

Check  compression: 


P  : 


K 


cE 


:=0.3 


Lg  := 5.0  ft 


E’:=E 


(Mawmum  compressive  force) 
(Compressive  stress) 

(Factor  for  visually  graded  lumber) 

(Effective  column  length  in  plane  of  lateral  support) 
(Effective  modulus  of  elasticity) 

FeE=3.277-10'-i^ 
in 


P  =1.285- 10^  Mb 

f.  =42.493  •— 

®  :_2 


(Critical  buckling  design  value) 


c:=0.8 


(Factor  for  sawn  lumber) 


1  F*  1 
\  ^  c  / 

1  + 

(FceV 

"  FcE 

F’c 

2-c 

[  2.C  , 

c 

F"  j;  =  75 1 .524  • —  (Allowable  design  compressive  stress  parallel  to  grain) 

in^ 

Check  combined  bending  and  compression: 


0.832 


Summary:  The  first  member  not  connected  to  the  concrete  is  slightly  overstressed  in  bending, 
combined  bending  and  compression,  and  shear.  However,  beam  members  immediately  above 
will  be  well  within  the  allowable  stress  limits. 

Determine  size  and  spacing  of  crosswall  members: 

Center  stoplog  support: 

From  the  attached  CFRAME  program  results: 

M  :=  431111  lb  (Maximum  moment) 

R  :=51251b  (Ma)dmum  shear) 


Try  an  8"x8"  nominal  size  timber. 


Check  bending: 

b  :=7.5  m 

(Actual  width  of  member) 

d  :=7.5  in 

(Actual  depth  of  member) 

b-d^ 

S 
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S  =70.313 

(Section  modulus) 

M 

fu=  735.744*— 

fb-- 

(Bending  stress) 

in' 


Check  shear: 

"^b  ”  (^f“  ^b)  '‘waf'‘  (^s“  ^b)'('*sat“  '*wat)'^a 


Wb  =758-lb-ft'^ 
djj  :=5.5  in 


tw  ;=4.67  ft 


V  :=R  -  wjj  djj  tw 


(Pressure  at  the  base  where  majdmum  shear  occurs) 
(Depth  of  the  bottom  perpendicular  member) 
(Tributary  width  for  the  center  support 

V  =3.503*10* ‘lb  (Design  shear) 


A  :=bd 


A  =56.25 ‘in^  (Cross-sectional  area) 


f  -is.Z^  f,=  93.402 •—  (Shear  stress) 

^  A 

Summary:  Although  the  member  is  slightly  overstressed  in  shear,  the  steel  beam  used  for 
the  stoplog  guides  wiii  provide  additional  support. 

Compression  braces  between  stoplog  wall  and  back  wall. 

From  CFRAME  program  results: 

P  .= 51251b  (Compressive  force) 

Try  a  4"x4"  nominal  size  timber, 
b  :=3.5  m  (Actual  width  of  member) 


d  .=3.5  in 


(Actual  depth  of  member) 


A  .=b  d  A=12.25*m^  (Cross-sectional  area) 


P 

f.:=- 


f-  =  169.421 
c  ,  2 

m 


Summary:  Based  on  review  of  the  above  calculation  for  allowable  compressive  stress,  the 
actual  stress  is  significantly  lower  than  the  allowable. 

Determine  the  size  of  the  stoplog  members: 

Try  4"x4"  nominal  size  timbers: 

Check  bending: 

b  :=l  fl  (Effective  width  of  continuously  stacked  members) 


d  :=3.5  in 

.2 


(Actual  depth  of  member) 


bd' 


S 


S  =24.5*in^ 


(Section  modulus) 


w  :=  (hf-  hb-  0.5  ft)-u^at+  (^s-  lib-  0-5  ft)  ('*sat-  "wat) 

w  =  902.5*lb*ft~^  (Average  pressure  on  the  bottom  1  foot) 


f„  =  89.504‘— 
*  •  2 
m 


Determine  the  minimum  bearing  length  required  for  stop  logs: 

V 

1  u  := -  1 1,  =  0.423  -in  (Minimum  bearing  iength  required) 

F'cL-l-ft 


Summary:  The  bottom  stoplog  members  are  slightly  overstressed  in  shear.  However, 
members  above  will  be  well  within  the  allowable  limits. 


Determine  the  maximum  span  for  2  layers  of  3/4"  marine  plywood: 

Assume  S-2  grade  stress  level,  species  group  1 . 

Properties  for  marine  plywood  based  on  table  7.7  &  7.8  of  ref.: 

F  b  :=  1190  (Allowable  bending  stress  for  wet  condition  -  Ib/in^ 

F  g  := 63  (Allowable  rolling  shear  stress  for  wet  condition  -  Ib/in^ 

Dimensional  properties  for  3/4"  sanded  panel  from  table  7.6  of  ref.: 

KS  ;= 0.464  (Effecfive  section  modulus  -  in^/ft) 


IbQ-6.189 


(Rolling  shear  constant  -  in^/ft) 


Check  span  based  on  bending  for  a  3  span  condition  (ref.  section  7.7.2)  with  span 
direction  parallel  with  the  grain: 


w  =  574.557*lb*ft~^  (Average  uniform  load  over  3  spans) 
120FuKS 

1  j  := - l  b  Ij  =15.187 ‘b  (Max.  c-to-c  spacing) 

w  1  ^ 

A  2  lb 


Check  span  based  on  rolling  shear  for  a  3  span  condition  (ref.  section  7.7.2)  with  span 
direction  parallel  with  the  grain: 

20FsIbO 

12= - ^Ib  l2=27.145*b  (Max.  clear  spacing) 

w  1  ^ 

2  lb 

Summary:  The  span  of  the  plywood  is  within  the  allowable  limits. 

Determine  the  spacing  of  2"x6”  nominal  size  members  for  the  platform  over  the  weir: 
Assume  spruce-pine-fir,  standard  grade. 

Properties: 


Fb  =55oA 
in 

(Allowable  bending  stress  w/o  adjustment) 

Fv:=70A 

b 

(Allowable  shear  stress  w/o  adjustment) 

Adjustment  factors: 

Cp:=1.0 

(Size  factor) 

Cj:=1.0 

(Repetitive  member  factor) 

Cfu=10 

(Flat-use  factor) 

(Wet  service  foctor) 

Ch:=10 

(Shear  stress  factor) 

Adjusted  properties: 

P’b  Fb=550‘—  (Adjusted allow. bend. stress) 

b^ 


F’v=FvCmCh 


Fv-70-i 

b 


(Adjusted  allow,  shear  stress) 


Try  20"  spacing.  Bracing  will  be  provided  by  the  flooring. 


Check  bending: 


u  :=50- — 

(Platform  loading  pressure) 

s  :=20-in 

(Spacing  between  members) 

l:=5fl 

(Span) 

M 
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M  =  260.417*lb*ft  (Moment) 

b  :=  l.S  in 

(Actual  width  of  member) 

d  :=5.5in 

(Actual  depth  of  member) 

S:=^ 

6 

S  =  7.563  *10^  (Section  modulus) 

f 

f  =  4 1 3.223  (Bending  stress) 

Check  shear: 


V  :=us- 


V=  208.333 ‘lb 


(Shear) 


A:=bd 
.  .  1.5- V 


A  =  8.25*m‘‘ 


=  37.879*— 
''  •  2 
m 


(Actual  cross-sectional  area) 
(Bending  stress) 


Summary:  The  bending  and  shear  stress  are  within  the  allowable  limits. 


Determine  the  size  and  spacing  of  the  flooring: 

Try  2"x4"  nominal  size  members  placed  in  the  weak  direction  at  5"  o.c.  for  flooring. 

Check  bending: 

l:=2ain  (Span) 


s  :=5  in 


(Spacing) 

M  =5.787*lb*ft 


(Moment  for  a  continuous  member) 


b  :=3.5  in 

(Actual  width  of  member) 

d:=1.5m 

(Actual  depth  of  member) 

1 

II 

Xfl 

S  =  1.312*in^ 

(Section  modulus) 

.  M 

^b=  52.91 

in 

Check  shear; 

V  :=usi 

2 

V  =  17.36Mb 

(Shear) 

A:=bd 

A  =  5.25*m^ 

(Cross  sectional  area) 

f 

A 

fy  =  4.%-— 

(Shear  stress) 

Summary:  The  bending  and  shear  stress  are  within  the  allowable  limits. 

Determine  size  of  walkway  beams: 

Bracing  will  be  provided  by  the  flooring. 

Try  2  -  2"x10"  nominal  size  members  of  the  same  species  and  grade  as  for  the  platform. 


l:=15fl 

(Span  of  walkway) 

wd  :=30  in 

(Width  of  walkway) 

u  ;=  50 — 

pesign  loading  pressure) 

A 

M:-  ^ 

8 

M  =  1.758‘10*  ‘lb‘ft 

(Moment) 

b  :=  1.5  in 

(Actual  width  of  member) 

d:=9.25in 

(Actual  depth  of  member) 

6 

S  =42.781 ‘in^ 

(Section  modulus) 

,  M 

fb  =493.061 

in^ 

(Bending  stress) 

Check  shear: 

wd  1 

V  :=u - 

V=468.75*lb 

(Shear) 

A;=bd2 


A=27.75*in^ 


(Cross  sectional  area) 


f„:=1.5-  fv  =  25.338-—  (Shear  stress) 

^  A  ^  *2 

^  m 

Summary:  The  bending  and  shear  stress  are  within  the  allowable  limits. 

Use  same  flooring  system  as  for  platform.  By  inspection,  the  size  and  spacing  of  members  is 
adequate  even  though  the  span  is  greater. 

Determine  the  size  of  the  concrete  slab  needed  to  resist  uplift. 

L  := 9.67  ft  (Base  length  of  weir  box) 

W : = 6  ft  (Base  width  of  weir  box) 

D:=h|-hj,  D  =  10-ft  (Submerged  depth  of  weir  box) 

V  :=L- W  D  V  =  580.2-fl^  (Volume  of  water  displaced  by  weir  box) 

req  “  wat  req  “  3.626- 10^  -lb  (Resistance  force  required) 

L  j  :=  13.5  ft  (Length  of  the  concrete  slab) 

W  j  :=9.5  ft  (Width  of  the  concrete  slab) 

D  j :  =  3  ft  (Depth  of  the  concrete  slab) 

u  J.  :=  1 50  —  (Unit  weight  of  concrete) 
ft^ 

Fg  :=L]W  j-D  =3.367-10^ -lb  (Resisting  force  by  concrete) 

hfiii;=4.5ft  (Height  of  dredge  fill  above  concrete) 

r  Wi-wii 

Fso-=  [(Ll-L)-Wi]+  (Li-2.Wi) - —  •hfiu(“sat- “wat) 

F  gQ  =  5.72-10^  -lb  (Resisting  force  by  overburden  soil) 

Shearing  earth  pressure  resistance 

e :  =  3adeg  (shearing  angle) 

A  := [ (2  h fiji-tanCe)  +  L  , )•  (2  h fiu  tan(0)  +  W  ,) ]  -  (L I •  W 


(plan  area  of  shearing  resistance) 


A  =  146.512*ft^ 


V  :=— hf.]]  V  =329.651*ft’  (soil  volume  of  shearing  resistance) 
2 

Fss^=(“sat-“wat)-V  =  1.566.10^ -lb 


Ft:=Fg+FgQ  +  Fss  F^*  5.504‘  10^  ‘lb  (total  resisting  force) 

Ft 

FSu:= — —  FSk  =  1.518  (factor  of  safety  for  buoyancy) 

Summary:  The  factor  of  safety  meets  the  requirements  of  ETL 111 0-2-307. 
Determine  the  size  and  number  of  fasteners  for  the  side  member  connections: 


Try  4  -  5/8"  diameter  lag  screws  for  connection  into  the  vertical  members. 

Z  L  :=  6101b  (From  tbi.  5.1 5, allow,  lateral  load  perp.  to  grain  w/o  adjustment) 

C  : = 0.67  (Adjustment  for  wet  service) 

C  Q  :=  1 . 1 5  (Adjustment  for  load  duration) 

C  j  :=  1 .0  (Adjustment  for  temperature) 

Z'  L  := Z L'C  M'C  t  L  ” 470.005‘lb  (Allow,  lat.  load  with  adjustments) 

n  := 4  (Number  of  fasteners) 

FL;=Z'Ln  Fl  =  1.88*10* ‘lb  (Connection capacity) 

Try  4  -  5/8"  diameter  through-bolts,  countersunk  on  the  exterior  side  for  connection  into 
the  horizontal  side  members. 

Z  L  :=  580  lb  (From  tbI.  5.20,  allow,  lateral  load  perp.  to  grain  w/o  adjust.) 

Z’l-ZlCmCdCi  Z’l= 446.89*  lb  (Allow,  lat.  load  with  adjustments) 

n  := 4  (Number  of  fasteners) 

F  L  =  Z'  L-n  F  L  '  .788*  10^  ‘lb  (Connection  capacity) 

Summary:  The  support  reaction  is  1607  lb.  for  the  bottom  most  member  not  connected  to 
the  concrete.  The  bolt  capacity  is  therefore  sufficient. 


Determine  the  size  and  number  of  concrete  anchor  bolts  needed  to  resist  uplift  of  weir  box: 

The  total  length  of  timber  to  be  bolted  down  is  approximately  23  ft.  With  2  ft  on  center 
spacing,  the  number  of  anchor  bolts  would  be  12. 

Try  3/4"  diameter  expansion  head  anchors  with  4.75"  embedment  in  3000  psi  concrete. 

From  the  Hllti  Product  Technical  Guide,  3/4"  Kwik  Bolt  II  expansion  anchors  have  an 
allowable  tensile  load  of  41 30  lb.  which  provides  a  total  capacity  of  49,560  lb. 

Summary:  The  total  allowable  anchor  bolt  capacity  is  greater  than  the  uplift  force  of  36,260 
lb. 
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PROJECT:  NYS  CANAL  CORPORATION  DREDGINGS  DISPOSAL 

LOCATION:  SYRACUSE,  NY 

COMPUTATIONS  FOR:  BAFFLE  WALL  DESIGN 

COMPUTED  BY:  JOHN  HUBERT 

DATE:  10^29/96 

Determine  the  design  wind  pressure: 

Reference:  ANSI  minimum  design  loads  for  buildings  and  other  structures 
Basic  wind  speed  for  Syracuse  >  70  mph 
k  2  := 0.37  (from  table  6  for  exposure  B) 

I:=0.95  (from  table  5  for  category  I) 

V  :=  70  (wind  speed  in  mph) 

q  2- 0.00256  k  2(IV)^1-—  =4.189‘lb‘fl'^  (velocity  pressure) 

G  jj  :=  1.35  (assumed  gust  response  factor  for  a  flexible  structure  under  exposure  B) 

Cf:=1.2  (from  table  13  for  solid  signs) 

f:=q2  Gh  Cf  f‘=6.786*lb*fr*  (design  wind  pressure) 

Determine  ttie  unit  ioading  due  to  wind: 

h  I  := 23  ft  (top  of  baffle  sheet  elevation) 

h  2  := 8.0  ft  (bottom  of  baffle  sheet  elevation) 

For  sizing  of  the  wire  rope,  assume  that  it  transfers  half  of  the  wind  load  on  the  baffle  material 
1  i„=50.893*Ib*ft”*  (wind  loading  resisted  by  the  wire  rope) 

w  2  ^ 

Determine  the  vertical  unit  load  due  to  the  weight  of  the  baffle  material: 
w  : = 43-—  (unit  weight  of  the  baffle  material) 

yd" 

1 .  -  ^  1 L  =  4.479*lb*ft~*  (unit  load  of  baffle  material) 

^  l-ft 

Wire  rope  data: 

Wire  rope  type:  6x19  IWRC  of  galvanized  improved  plow  steel 
D  : = 0.25-  in  (nominal  diameter  of  wire  rope) 

T  ^ax  ==  53001b  (breaWng  strength  of  the  wire  rope) 


(weight  per  foot  of  wire  rope) 


1_:=0.116- 
^  ft 

•  Z 

F  :=0.0000136  —  (factor  for  determining  elastic  stretch) 
lb 

Determine  the  unit  vector  load  due  to  dead  load  and  wind  load: 

^  max  b  +  *  r) 

Determine  the  sag  and  change  in  length  under  maximum  allowed  tension  at  zero  degrees  Fahrenheit. 
Reference:  TM  5-811-1  Electric  Power  Supply  and  Distribution 

T I  := 0.6  T  T  j  =  3.18*  10^  ‘lb  (allowable  tensile  force) 

L  := 20  ft  (span  between  poles) 

I 

d ,  := _???^ —  d  1  =  0.803*ft  (sag  for  stage  1) 

‘  8T  j 

8d  ^ 

ALi  = _ ^  ALi  =0.086*ft  (change  in  length  for  stage  1) 

*  3L 

Determine  wire  rope  tension  and  change  in  L  after  removal  of  the  wind  load  at  0  degrees  Fahrenheit, 
d  2  := 0. 17  ft  (as^med  stage  2  sag  after  unloading) 

T  o  -  +  ^  j  I  352* lo?  ‘lb  (tension  for  stage  2) 

2-  8d2  ^ 

8*(i  ^ 

ALo:=— —  AL,=  0.004‘ft  (change  in  length  for  stage  2) 

^  3L 

Reference:  Macwhyte  Wirerope  Catalog  of  Tables,  Data,  and  Helpful  Information 
de :  =  Ae  =  0.398  (change  in  elastic  stretch,  %  of  length) 

AL 1  =— L  AL I  0  =0.08*ft  (change  in  length  due  to  unloading) 

100  - 

AL  ]  -  AL  2  =  0.082*ft  (This  matches  the  above  value,  therefore  assumed  sag  is  correct) 

Determine  wire  rope  tension  and  change  In  length  without  wind  load  at  60  degrees  Fahrenheit: 
Reference:  TM  5-811-1  Electric  Power  Supply  and  Distribution 


AT  :=60  deg 


(change  in  temperature) 


(thermal  expansion  coeffkxenO 


X  :=  0.0000065  deg 
ALj-XAT-L 

ALj  :=AL2  +  AL'j' 


-1 


dj  :: 


3LAL3 


13:= 


..(ib  +  'rK 


8d- 


AL  f  =  0.008‘ft  (change  in  length  due  to  temperature) 

AL  3  =  0.012*ft  (change  in  length  for  stage  3) 


d3  =  0.296‘ft 


T3=777.169*lb 


(sag  for  stage  3) 


(tension  for  stage  3) 


Determine  the  required  pole  size; 

\2 


M:= 


fL-fhi-h,r  .. 

: = _ LJ _ fZ_  M  =  1 .527*  1 0  •Ib'ft  (moment  at  ground  due  to  wind) 


Assume  that  the  wood  type  for  the  poles  is  Southern  f^ne. 
f  :=  1850  —  (allowable  bending  stress  from  table  1 1 .8) 


M 


s„:=—  S„=99.036*m^  (min.  required  section  modulus  at  ground) 

lu  ^  in 


/4-S 


m 


•2n 


C  _ = 31 .507  •in  (min.  required  circumference  at  ground) 

ty 


^  =  10.029  'ia  (min.  required  diameter  at  ground) 


Determine  minimum  embedment  depth  for  a  'maximum  deflection  of  6"  at  the  top  of  the  pole: 
Reference:  "Principles  of  Foundation  Engineering"  by  Braja  Das 
Check  as  a  laterally  loaded  pile  embedded  in  soft-very  soft  clay. 


Mg:=M 


(moment  at  ground  leveQ 


Qg:=f  L(h|-h2)  Q  g =2.036*  10* ‘lb  (lateral  force  on  pile) 


E_  :=  1500000  — 
P  .  2 

m 


(wood  modulus  of  eiastk%) 


D  :=  10- in 


(diameter  of  pole) 


I 

P  64 


I  p  =  490.874  ‘in^  (moment  of  Inertia  of  pole) 


E  :=250  — 
s  .  2 
m 


(Young's  modulus  for  soft-very  soft  clay) 


(I  :=0.35  (Poisson’s  ratio  of  the  soiO 


12 


/E.-D'l  E,  _  lb 


k:=0.65-  — — 

'Epip/  1-n 


—  k  =  1 1 5.304  •—  (constant  for  subgrade  reaction) 
2  ;-2 


in 


/E„-I 


R:= 


P  P 


R=4.189*ft 


(characteristic  length) 


Determine  pile  deflection  at  ground  level  and  at  the  bottom  of  the  pole 
Try  L  :=  10-ft  (depth  of  embedment) 

Z  :=—  =2.387  (maximum  ratio  of  length  to  characteristic  length) 

max  max 

From  figure  8.31 ,  the  following  constants  are  obtained  at  O'  depth 

Ax-1.6  Bx-11 


Ay-Qg-R  ^  B^MgR  xi=  1.254  nn  (deflection  at  ground 

*  Ep-Ip  Ep-Ip 

From  figure  8.31 ,  the  following  constants  are  obtained  at  1 0'  depth 
A^:=-0.5  B^:=-0.? 


level) 


^  Epip  Ep-Ip 


X2  =“0.742 ‘in 

Determine  the  deflection  at  the  top  of  tiie  pole  due  to  soil  displacement: 


x:=xi  +  (h]  - 112) — “  x  =  4.246*in 


Check  overall  deflection  due  to  pole  bending  and  soil  displacement: 

b  :=  7.5-ft  (center  of  wind  force  distance  above  the  ground) 

Q  -b^ 

Aniax'= — 5._.[3-^hi-h2)-b]  =  (pole  bending  defl.) 

6EpIp 

Xtot-x+Anjax  Xtot  =  5.926*m  (total  deflection  at  pole  top) 

Use  1 0"  diameter  poles  with  10'  embedment  depth. 


Determine  guy  wire  size  and  arrangement  for  the  end  poles: 

Assume  that  2  guy  wires  are  used  to  brace  each  end  pole. 

T 

f:=_i  f= 1.59*10^ ‘lb  (horizontal  longitudinal  force  per  each  guy  wire) 

2 

a  := 30  deg  (angle  between  guy  wire  and  longitudinal  baffle  wall  alignment) 

e  := 45  deg  (angle  between  guy  wire  and  the  ground) 


f 

p.  ■_  cos(a) 
cos(6) 


F  =  2.596*  10^  ‘lb  (max.  tension  In  each  guy  wire) 

F  br = 4.327*  lo’  *lb  (min.  required  breaking  strength  of  guy  vrire) 


Use  1/4"  diameter,  galvanized  6x19  IWRC  of  improved  plow  steel  which  has  a  nominal 
breaking  strength  of  5,300  lbs. 


Ep:=57000.^,.l-J^ 


E  p  =  4.496‘  10*  (concrete  modulus  of  elasticity) 


d:=2ft 

I 

P  64 


(diameter  of  concrete) 


I  p  =  0.785*fl^  (moment  of  inertia  of  concrete) 


nu:=4000 


lb 


(From  Terzaghi  -  constant  of  modulus  of  horizontal  subgrade  reaction) 


T:= 


/Eplp\"-^ 


T  =  9.754*ft  (characteristic  length  of  soil-pile  system) 


\  “h  / 

Determine  pile  deflection  and  soil  pressure  at  the  location  of  mamimum  movement  (1*  depth) 
From  table  8.12,  the  following  constants  are  obtained  at  1'  depth 


Ax:=2.435  Bx-1.623 


Ap:=-0.227 


Bp:=-0.145 


Xj  : — - +  •  - 


Xj  =0.02*ft 


(deflection) 


Pi  • 


■  ^P'^g  ,  ^P'^g 


p  j  = -70.65  (soil  reaction) 


7  ji. 

Assuming  a  conservative  coefficient  of  1 ,  determine  the  available  passive  pressure 
D  :=1.0  ft 


T  sat  =  1 00 —  (saturated  unit  weight  of  soil) 

y^:=62.5—  (unit  weight  of  water) 

fl^ 

k p  :=  1 .0  (passive  pressure  coefficient) 

Pp  :=D  (rsat-  Tw)  *^p  ‘^  Pp  =75-lb-ft"‘  (passive  force) 

Available  passive  force  is  greater  than  the  soil  reaction,  therefore  ok 


Determine  soil  pressure  at  the  bottom  of  the  concrete 


From  table  8.12,  the  following  constants  are  obtained  at  5*  depth 
Ap:  =  -0.822  Bp;=-0.436 


■  D  »r  o 


p  5  =-241.539*lb*ft  *  (soil  reaction) 


Assuming  a  conservative  coefficient  of  1,  determine  the  available  passive  pressure 
D  :=  S-ft  (depth  below  ground  at  mid-point  of  bottom  1  *) 


,„:=62.S.5 


(saturated  unit  weight  of  soil) 

(unit  weight  of  water) 


k 


(passive  pressure  coefficient) 


Pp:=D-^Y53j-y^jkpd  Pp  =  375*lb*ft  ‘  (passive force) 

Available  passive  force  is  greater  than  the  soil  reaction,  therefore  ok 


Determine  guy  wire  size  and  arrangement  for  the  end  poles; 

Assume  that  2  guy  wires  are  used  to  brace  each  end  pole. 

f  :=-^  f  =  1.59*10^  ‘lb  (horizontal  longitudinal  force  per  each  guy  wire) 

a  := 30  deg  (angle  between  guy  wire  and  longitudinal  baffle  wall  alignment) 


0:=45deg 


f 

P cos(a) 
cos(0) 


(angle  between  guy  wire  and  the  ground) 

F  =  2.596*  10^  ‘lb  (max.  tension  in  each  guy  wire) 

Fbr  =  4  .327*  10^  *lb  (min.  required  breaking  strength  of  guy  wire) 


Use  1/4"  diameter,  galvanized  6x19  IWRC  of  improved  plow  steel  which  has  a  nominal 
breaking  strength  of  5,300  lbs. 
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APPENDIX  C 


WIER  DESIGN 
FOR 

REHABILITATION  OF  THE  I IPI  .AND  DISPOS AI ,  RITE, 

I  IDS  5-19 


ONONDAGA  UDS 
SYRACUSE,  NEW  YORK 
ONONDAGA  LAKE  UDS 


APPENDIX  C  -  WEIR  DESIGN 

1.  Guidelines  presented  in  EM  1110-2-5027  "Confined  Disposal  of 
Dredged  Material"  was  utilized  for  the  attached  analysis. 

2.  The  following  data  has  been  used: 

a.  The  ponding  area  available  is  3.52  acres. 

b.  At  least  two  feet  of  height  will  be  available  at  the  weir 
for  ponding  depth. 

c.  The  resuspension  factor  (RF)  for  ponding  depth  of  2  feet 
and  area  less  than  100  acres  is  1.5. 

d.  The  settling  curve  used  for  this  analysis  was  derived 
from  data  contained  in  the  results  of  a  column  settling 

test  conducted  by  "Engineering  and  Environment,  Inc", 
October  1995. 

e.  From  information  obtained  directly  from  the  NYS  Thruway 
Authority,  the  dredging  plant  to  be  used  has  a  15  inch 
outlet  pipe  and  the  work  schedule  will  probably  be  a 
one  8  hour  shift  per  day. 

3.  It  is  recommended  that  the  baffle  presently  depicted  on 
the  plan  remain  in  place  with  the  opening  on  the  end  so  that  the 
length  to  width  ratio  can  be  maximized. 

4 .  Results : 

Ponding  depth  =2  ft.  Effluent=240  mg/1  weir  length=8ft. 
Ponding  depth  =3  ft.  Effluent=195  mg/1  weir  length=8ft. 

Note:  A  weir  length  of  8  feet  is  a  minimum  length.  If  the 
existing  4ft.  x  4ft.  box  could  be  rebuilt,  this  would 
also  be  satisfactory. 

5.  The  existing  outlet  works  consist  of  4-15  inch  CMP's. 

These  pipes  remain  intact  and  are  large  enough  to  pass  the 
necessary  discharge. 
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Weir  design  nomograph 


Onondaga  Confined  Disposal  Area 
Operational  Manual 


The  disposal  area  analysis  was  performed  per  Confined  Disposal  of  Dredged  Material 
Engmeenng  Manual  1 1 10-2-5027.  US  Anny  corpl  of  Engineers,  sipte^^r  “t.  a 
nimum  ponding  depth  of  2  feet  (recommended  by  manual).  This  depth  is  the  water  column 

presents  the  design  water  retention  rate  (  settling  times)  for  various  ponding 
depths  and  dredging  production  rates  (length  of  dredging  per  day).  ^  ^ 

Settling  Times 


Production  Rate 


Ponding 

Depth 

8  hours 

7  hours 

A  iuuu^./uuu 

6  hours 

5  hours 

4  hours 

2  feet 

11  hours 

13  hours 

15  hours 

18  hours 

22  hours 

3  feet 

17  hours 

19  hours 

23  hours 

27  hours 

33.5  hours 

4  feet 

22  hours 

26  hours 

30  hours 

36  hours 

48  hours 

?ids“‘FoI'Z  ^  f  24  hours  is  needed  to  meet  state  water  quality 

Sf  approximatXZt  a  Sf  f  ®  a  day.  a  ponding  depth 

operation  The  table  below  '  ^7“' should  be  maintained  during  the  disposal 

Zh  various  «on  mZ  “““  *“  aeLng 


pLZ®tT«®utriZeZ‘  a  higher  production,  then  these 

UeZe^Zgit  P™<>uction  rate  can  be  Umited  to  give 


INNER  HARBOR  DREDGTNG  nRSTGN  PROTF^T 

SYRACUSE.NY 

APPENDIX  n 


WATER  &  SEDIMENT  TECHNICAI ,  APPENDIX 


APPENDIX  D 


Water  and  Sediment 
Technical  Appendix 


Part  1 

Onondaga  Inlet  Sediment  Chemistry 


Part  2 

Settling  Sediment  Water  Chemistry 


Parts 

Disposal  Area  Soil  Chemistry 


The  following  data  reporting  qualifiers  are  used  in  the  tables. 


U-  indicates  compound  was  analyzed  for  but  not  detected.  The  sample 
quantitation  limit  is  corrected  for  dilution  and  for  percent  moisture. 

J-  indicates  an  estimated  value.  This  flag  is  used  eidier  when  estimating  a 
concentration  for  tentatively  idendiied  compounds  >i^re  a  1:1  rBq)onsd  is 
assumed,  or  when  the  mass  spectral  data  indicate  the  presence  of  a  compound 
that  meets  die  idendflcadon  criteria  but  the  result  is  less  than  the  sample 
quantitation  limit  but  greater  than  zero. 

N  -  indicates  presumptive  evidence  of  a  compound.  This  flag  is  only  used  for 
tentatively  identified  compounds,  vdiere  the  identification  is  based  on  a  mass 
spectral  libraiy  search.  It  is  applied  to  all  TIC  results.  For  generic 
characterization  of  a  TIC,  such  as  chlorinated  hydrocarbon,  the  N  code  is  not 
used. 

P  >  This  flag  is  used  for  a  pesticide/ArocIor  target  analyte  when  there  is  greater 
than  25  %  difference  for  detected  concentratitms  between  die  two  GC 
columns.  The  lower  of  die  two  values  is  rqiorted,  flagged  widi  a  "P". 

C  >  This  flag  applies  to  pesticide  results  where  die  identification  has  been 
confirmed  by  GC/MS. 

B  -  This  flag  is  used  when  the  analyte  is  found  in  the  associated  blank  as  well  as 
the  sample.  B  indicates  posdble/probable  blank  contamination  and  warns  the 
data  user  to  take  appropriate  action.  This  flag  must  be  used  for  a  TIC  as  well 
as  for  a  positively  identified  target  compound. 

E  -  This  flag  identifies  compounds  whose  concentrations  exceed  the  calibration 
range  of  the  GC/MS  instrument  for  that  specific  analysis.  If  one  or  more 
compounds  have  a  response  greater  than  full  scale,  the  sample  or  extract  must 
be  diluted  and  re-analyzed  according  to  the  ^lecifications  in  scale  should  have 
the  concentration  flagged  with  an  "£”  on  the  form  for  die  original  analysis 
with  exceptions  noted.  If  the  dilution  of  die  extract  causes  any  compounds 
identified  in  the  first  analysis  to  be  below  the  calibration  range  in  the  second 
analysis,  then  the  results  of  both  analyses  shall  be  reported  on  separate  forms. 
The  form  for  the  diluted  sample  have  the  'DL*  suffix  appended  to  the  sample 
number. 

D  -  This  flag  identifies  all  compounds  identified  in  an  analysis  at  a  secondary 
dilution  factor.  If  a  sample  or  extract  is  reanalyzed  at  a  higher  dilution  factor, 
as  in  the  "E*  flag  above,  the  *DL*  suffix  is  appended  to  the  sample  number 
for  the  diluted  sample,  and  all  concentration  values  reported  are  flagged  with 
the  ‘D*  flag. 

A  •  This  flag  indicates  that  a  TIC  is  a  suspected  aldol-condensation  product. 

X  •  Estimated  value  only.  This  flag  is  used  when  surrogate  and  associated  spike 
recoveries  are  outside  control  limits. 

Y  -  This  flag  indicates  that  the  surrogate  %  recoveries  can  not  be  calculated  due 
to  dilution. 


Part  1 


Onondaga  Inlet  Sediment  Chemistry 


ONONDAGA  INLET  SEDIMENT  CHEMISTRY 


Ten  sediment  sampling  locations  as  shown  in  Figure  D-1-1  were  sampled  by  coring  to  represent 
the  sediment  in  the  Barge  Canal  Terminal  area,  Onondaga  Lake  Inlet,  Syracuse,  NY.  Originally, 
the  sediment  cores  were  to  be  divided  into  two  parts  representing  the  upper  portion  of  the 
sediment  to  be  dredged  and  the  lower  sediment  to  be  left  in  place.  Because  of  core  recovery 
problems  and  because  many  sampling  sites  yielded  consistently  similar  material  throughout  the 
core  and  failed  to  yield  a  distinctive  underlying  lower  sediment  unit,  only  those  cores  showing  a 
distinct  lower  layer  were  sampled  for  lower  unit  chemistry.  Due  to  the  homogenous  nature  of 
the  upper  unit  sediments,  it  was  decided  that  TCLP  and  elutriate  testing  would  be  conducted  only 
at  every  other  location  (Stations  #1,  3,  5,  7,  &  9).  In  order  to  obtain  a  sufiBcient  volume  of 
sediment  for  chemical  and  physical  testing,  several  adjacent  cores  were  collected  fi’om  each 
location.  The  sediment  cores  were  vibrated  to  refusal.  Because  of  sediment  loss,  sediment 
compaction,  and  sediment  recovery  problems,  refusal  was  taken  as  a  known  location.  Sample 
locations  are  given  in  Figure  D-1-1 .  The  core  depths  are  illustrated  in  Figure  D-r-2. 

A  visual  description  of  the  sediments  is  given  in  Table  D-1-2.  Sediment  particle  size  distribution 
is  presented  in  Table  D-1-3.  Other  sediment  physical  parameters  are  given  in  Table  D-1-4. 
Volatile  organic  compound  analyses  are  presented  in  Table  D-1-5.  Semi-volatile  organic 
compound  analyses  are  given  in  Table  D-1-6.  Pesticide  and  PCB  analyses  are  exhibited  in  Table 
D-1-7,  while  metals  and  inorganic  parameter  testing  is  displayed  in  Table  D-1-8,  and  dioxin 
analysis  is  shown  in  Table  D-1-9.  Table  D-1-10  shows  petroleum  hydrocarbon  analyses. 

Onondaga  Inlet  Inner  Harbor  sediments  are  highly  polluted  and  only  suitable  for  disposal  in  a 
secured  confined  disposal  facility  or  a  licensed  landfill.  The  sediments  have  elevated  levels  of 
heavy  metals  and  PAHs  and  low  levels  of  PCBs  and  the  chlorinated  pesticides  DDD,  DDE,  and 
DDT.  Very  low  levels  of  para-dioxin  (2,  3,  7,  8  TCDD)  wer  measured. 

The  TCLP  results  are  shown  in  Tables  D-1-1 1  to  D-1-14.  TCLP  tests  were  conducted  to 
ascertain  if  any  of  the  sediments  exhibited  the  Resource  Conservation  Recovery  Act  (RCRA) 
toxicity  characteristics.  The  data  show  very  little  leaching  of  toxic  constituents  under  the 
stringent  acid-leaching  conditions  of  the  TCLP  leaching  procedure  and  are  far  below  the 
regulatory  standards.  Disposal  of  sediments  is  therefore  not  subject  to  RCRA  regulation. 

Elutriate  analysis  results  are  presented  in  Tables  D-1-15  and  D-1-16.  Elutriate  analytical 
analyses  indicate  the  degree  the  tested  parameters  would  become  desorbed  from  the  sediment 
and  dissolved  into  the  water.  Very  low  concentrations  (ppb)  of  heavy  metals  were  found  in  the 
water.  This  shows  most  of  the  contaminants  are  associated  with  the  sediments  in  the  water. 

New  York  State  Department  of  Environment  Conservation’s  testing  results  for  polychlorinated 
dioxin/fijran  isomers  for  Stations  5  &  7  are  shown  on  pages  D-1-28  through  D-1-35.  Low  levels 
of  dioxin  and  flirans  were  detected. 
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US  ARMY  COE  -  ONONDAGA  LAKE 
SEDIMENT  SAMPLING 
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l^A  duplicate  sampta  was  collacted  from  sediment  sampling  location  ^8. 
jAn  MS/MSD  sample  was  collected  from  sediment  sampling  location  1 


Figure  D-1-2 


Onondaga  Inlet  Coring 
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Sediment  Description 
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Testing 


1951-1  Hamburg  Turnpike 
Buffalo,  NY  14218 


P.O.  BOX  515 

New  Holland.  PA  17557 


Table  D-1-2 


Phone:  (716)  821-5911 
Fax:  (716)  821-0163 


Phone:  (717)  354-7389 
Fax:  (717)  354-7619 


Laboratory  Test  Report 


PROJECT  :  ONONDAGA  LAKE  -  BRIDGE  CANAL 


CLIENT  :  ACRES  INTERNATIONAL  CORP. 

DATE  :  SEPTEMBER  30,  1994  PROJECT  NO.:  SJB-D394 

REPORT  NO.:  LTR-1 
PAGE  1  OF  4 


SAMPLE  INFORMATION  : 

Sample  Nos.  94-687  through  94-696  were  received  from  the  client 
at  the  SJB  Services,  Inc.  Laboratory  during  the  month  of 
September  1994.  Samples  are  described  as  sediment  samples  from 
Lake  Onondaga  in  Syracuse,  New  York. 


Visuetl  Classification  of  Soil  Samples 
Laboratory  Acres  Visual  Description 


Number 

Sample  Location 

94-687 

#1 

Br.-gr.,  sand  &  silt, 
trace  of  clay  &  gravel. 

94-688 

#2 

Br.-gr.,  sand,  little 
gravel,  trace  of  silt  & 
clay. 

94-689 

#3 

Br.-gr.,  silt  &  clay. 

94-690 

#4 

Br.-gr.,  silt,  some 
clay,  trace  sand. 

94-691 

#5 

Br.-gr.,  silt,  some 
clay,  trace  sand. 

94-692 

#6 

Br.-gr.,  silt,  some 
clay,  trace  sand. 

94-693 

#7 

Br.-gr.,  silt,  little 
clay,  trace  sand. 

94-694 

#8 

Br.-gr.,  silt,  some 
clay,  trace  sand. 

94-695 

#9 

Br.-gr.,  silt,  some 

clay,  trace  sand. 

94-696 

#10 

Br.-gr.,  silt,  some 

sand  &  gravel,  trace 
clay. 


notional 
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Sediment  Particle  Size  Distribution 
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1951-1  Hamburg  Turnpike 
Buffalo,  NY  14218 

P.O.  BOX  515 

New  Holland,  PA  17557 
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Phone:  (716)  821-5911 
Fax:  (716)  821-Q163 

Phone:  (717)  354-7389 
Fax:  (717)  354-7619 


Laboratory  Test  Report 

PROJECT  :  ONONDJiGA  LAKE  -  BRIDGE  CANAL 


CLIENT  :  ACRES  INTERNATIONAL  CORP. 
DATE  :  SEPTEMBER  30,  1994 


PROJECT  NO.:  SJB-D394 
REPORT  NO.:  LTR-1 
PAGE  2  OF  4 


SAMPLE  INFORMATION  : 

Sample  Nos.  94-687  through  94-696  were  received  from  the  client 
at  the  SJB  Services,  Inc.  Laboratory  during  the  month  of 
September  1994.  Samples  are  described  as  sediment  samples  from 
Lake  Onondaga  in  Syracuse,  New  York. 


ASTM  0^-422  :  Test  Method  for  Particle  Size  Analysis  of  Soils 


Laboratory  Acres  PERCENT  OF  SAMPLE 


Number 

Sample  Location 

GRAVEL 

SAND 

SILT 

CLAY 

94-687 

#1 

0.8 

46.2 

43.3 

9.7 

94-688 

#2 

12.6 

76.8 

6.6 

4.0 

94-689 

#3 

0.0 

0.8 

55.9 

43.3 

94-690 

#4 

0.0 

1.2 

63.9 

34.9 

94-691 

#5 

0.0 

6.9 

66.3 

26.8 

94-692 

#6 

0.0 

1.9 

66.3 

31.8 

94-693 

#7 

0.0 

5.6 

76.2 

18.2 

94-694 

#8 

0.0 

6.8 

61.9 

31.3 

94-695 

#9 

0.0 

2.2 

77.3 

20.5 

94-696 

#10 

17.5 

22.6 

56.3 

3.6 
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ASTM  D4318 


Laboratory 

Number 


94-687 

94-688 


94-689 


94-690 


94-691 


94-692 

94-693 


94-694 


94-695 


;  Test  method  for  liquid  Limit,  Plastic  Limit,  and 
Plasticity  Index  of  Soils 


Acres 

Sample  Location 


LIQUID  PLASTIC  PLASTICITY 

LIMIT  LIMIT  INDEX 

NOT  PLASTIC 

NOT  PLASTIC 


94-696 


NOT  PLASTIC 


D-l-lo 
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felf 


1951-1  Hamburg  Turnpike 
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Phone:  (716)  821-5911 
Fax:  (716)  821-0163 


PROJECT  : 
CLIENT  : 
DATE 
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ASTM  0854 
Laboratory 


Test  Method  for  Specific  Gravity  of  Soils 
Acres 


Number 

Sample  Location 

SPECIFIC  GRAV 

94-687 

#1 

2.62 

94-688 

#2 

2.60 

94-689 

#3 

2.75 

94-690 

#4 

2.67 

94-691 

#5 

2.70 

94-692 

#6 

2.70 

94-693 

#7 

2.73 

94-694 

#8 

2.62 

94-695 

#9 

2.59 

94-696 

#10 

2.75 

SJB  Services,  Inc. 


Paul  C.  GreqorczyK  ■ 

Laboratory  Manager  ^ 


Ray  J .  Kron  (j 

Testing  Services  Manager 
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2,4-DinitrotoIuene 

HexaohIoro-1 ,3-Butadiene 

Hexaehlorobenzene 

Hexaehloroethane 

Nitrobenzene 

o-Cresol 

p/m-Cresol 

Pentachlorophenol 

Pyridine 
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Toxaphene 
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Barium 

Chromium 

Silver 

Mercury 

Selenium 

Inc.,  5540  Me/' 


NOVAMANN  (Ontario) 


Arsenic _ 60 _ U  98.7 _ 110_ _ 103 _ 105 

Moisture _  41.0 _ 46^8 _ 45J _ 43J _ 48.9 

Initial  pH _ 462 _ 449 _ 3,85 _ 3,92 _ 4^ 

Final  pH  5.82  5.75  5.74  5.76  5.76 
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Analysis  of  Sample  Site  5  &  7 

for 


PCBs 

& 

Polychlorinated  Dioxins/Furans  Isomer 
Specific  Analysis 
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MJ^anterra 

Environment^ 

Services 


PCBs  in  Soil 


Method  8080 


Client  Name:  New  York  State  DEC 
Client  ID:  SED94  01895  SS5UPR 
Lab  ID:  079861 -0004-SA 

Matrix:  SOIL 

Authorized:  19  JAN  95 


Sampled:  18  AUG  94 
Prepared:  09  FE8  95 


Received:  19  JAN  95 
Analyzed:  14  FEB  95 


Parameter 

Aroclor  1016 
Aroclor  1221 
Aroclor  1232 
Aroclor  1242 
Aroclor  1248 
Aroclor  1254 
Aroclor  1260 


Result 

Wet  wt. 
Units 

Reporting 

Limit 

ND 

ug/kg 

330 

ND 

ug/kg 

50 

ND 

ug/kg 

330 

62 

ug/kg 

50 

ND 

ug/kg 

330 

62 

ug/kg 

50 

ND 

ug/kg 

50 

Surrogate 


Recovery 


Decachlorobi phenyl 


13.1  % 


& 


Note  R  :  Raised  reporting  limit{s)  due  to  high  analyte  level (s). 

Note  &  :  Surrogate  recovery  is  outside  of  control  limits. 

ND  =  Not  detected 
NA  =  Not  applicable 

Reported  By:  Mark  Gimpel  Approved  By:  Eric  Bayless 

The  cover  letter  is  an  integral  part  of  this  report. 

Rev  230787 
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Eaviroamentd 

Services 


PCBs  in  Soil 
Method  8080 


Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


New  York  State  DEC 
SED94  01895  SS7UPR 
079861 -0005-SA 
SOIL 

19  JAN  95 


Sampled:  18  AUG  94 
Prepared:  09  FEB  95 


Received:  19  JAN  95 
Analyzed:  14  FEB  95 


Parameter 

Aroclor  1016 
Aroclor  1221 
Aroclor  1232 
Aroclor  1242 
Aroclor  1248 
Ai'oclor  1254 
Aroclor  1260 


Wet  wt. 
Result  Units 

ND  ug/kg 
ND  ug/kg 
ND  ug/kg 
85  ug/kg 
ND  ug/kg 
91  ug/kg 
ND  ug/kg 


Reporting 

Limit 

330 

50 

330 

50 

330 

50 

50 


R 

R 

R 


Surrogate  Recovery 

Decachlorobi phenyl  11-0 


Note  R  :  Raised  reporting  limit(s)  due  to  high  analyte  level (s). 

Note  &  :  Surrogate  recovery  is  outside  of  control  limits. 

ND  =  Not  detected 
NA  =  Not  applicable 

Reported  By:  Mark  Gimpel  Approved  By:  Eric  Bayless 

The  cover  letter  is  an  integral  part  of  this  report. 

Rev  230787 
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GENERAL  INORGANICS 


Enn'roamental 

Services 


CliGnt  NaniGJ  New  York  State  DEC 
ClilSt  IDi  SED94  01895  SS5UPR 


Lab  ID 
Matrix 


079861-0004-SA 

SOIL 


Authorized:  19  OAN  95 


(Soil/Solid) 


Sampled:  18  AUG  94 
Prepared:  See  Below 


Received:  19  OAN  95 
Analyzed:  See  Below 


Parameter 

Organic  Carbon, 
Total 

Solids,  , 

Total  Volatile 


Result  Units 


Reporting  Analytical 
Limit  Method 


Prepared  Analyzed 
Date  Date 


22600 


mg/kg 
mg/ kg 


9060  Modified  01  FEB  95  06  FEB  95 


160.4 


07  FEB  95 


ND  =  Not  detected 
NA  =  Not  applicable 

Reported  By:  Don  Fredrickson  Approved  By:  Jennifer  Kimzey 

The  cover  letter  is  an  integral  part  of  this  report. 

Rev  230787 
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GENERAL  INORGANICS 


Environments! 

Services 


(Soil/Sol  id) 


Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


New  York  State  DEC 
SED94  01895  SS7UPR 
079861-0005-SA 

SOIL  Sampled:  18  AUG  94 
19  JAN  95  Prepared:  See  Below 


Received:  19  JAN  95 
Analyzed:  See  Below 


Parameter 

Organic  Carbon, 
Total 
Sol  ids, 

Total  Volatile 


Result 

Units 

Reporting 

Limit 

Analytical 

Method 

Prepared 

Date 

Analyzed 

Date 

30600 

mg/ kg 

100 

9060  Modified 

01  FEB  95 

06  FEB  95 

84.2 

mg/ kg 

1.0 

160.4 

NA 

07  FEB  95 

ND  =  Not  detected 
NA  =  Not  applicable 

Reported  By:  Don  Fredrickson  Approved  By:  Jennifer  Kimzey 
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POLYCHLORINATED  DIOXINS/FURANS  Services 

ISOMER  SPECIFIC  ANALYSIS 
Method  I6I3A 

Client  Name:  New  York  State  DEC 
Client  ID:  SED94  01895  SS5UPR 
Lab  ID:  079861-0004-SA 

Matrix:  SOIL  Sampled:  18  AUG  94  Received:  19  JAN  95 

Authorized:  19  JAN  95  Prepared:  20  JAN  95  Analyzed:  24  JAN  95 

Sample  Amount  5.0  G 

Column  Type  DB-5 

Detection  Data 

Parameter  Result  Units  Limit  Qualifiers 


Furans 

TCDFs  (total) 

2.3.7.8- TCDF 
PeCDFs  (total) 

1.2.3.7.8- PeCDF 

2.3.4.7.8- PeCDF 
HxCDFs  (total) 

1.2.3.4.7.8- HxCDF 

1.2.3.6.7.8- HxCDF 

2.3.4.6.7.8- HxCDF 

1.2.3.7.8.9- HxCDF 
HpCDFs  (total) 

1.2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 
OCDF 

Dioxins 


31 

pg/g 

-- 

3.5 

pg/g 

-- 

ND 

pg/g 

23 

ND 

pg/g 

7.6 

ND 

pg/g 

2.2 

ND 

pg/g 

47 

ND 

pg/g 

7.7 

ND 

pg/g 

2.5 

ND 

pg/g 

6.0 

ND 

pg/g 

2.3 

210 

pg/g 

-- 

82 

pg/g 

-- 

ND 

pg/g 

3.8 

150 

pg/g 

-- 

TCDDs  (total) 

2.3.7.8- TCDD 
PeCDDs  (total) 

1.2.3.7.8- PeCDD 
HxCDDs  (total) 

1.2.3.4.7.8- HxCDD 

1.2.3.6.7.8- HxCDD 

1.2.3.7.8.9- HxCDD 
HpCDDs  (total) 

1,2,3,4,6,7,8-HpCDD 
OCDD 


ND 

pg/g 

5.4 

ND 

pg/g 

1.3 

ND 

pg/g 

11 

ND 

pg/g 

4.1 

83 

pg/g 

-- 

ND 

pg/g 

2.0 

ND 

pg/g 

22 

ND 

pg/g 

12 

610 

pg/g 

-- 

300 

pg/g 

2800 

pg/g 

-- 

(continued  on  following  page) 

ND  B  Not  detected 
NA  *=  Not  applicable 
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POLYCHLORINATED  DIOXINS/FURANS 
ISOMER  SPECIFIC  ANALYSIS  (CONT.) 
MofhnrI  1G13A 


Environmental 

Services 


Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


New  York  State  DEC 
SED94  01895  SS5UPR 
079861 -0004-SA 
SOIL 

19  JAN  95 


Sampled:  18  AUG  94 
Prepared:  20  JAN  95 


Sample  Amount  5.0  G 

Column  Type  DB-5 


13C-2,3,7,8-TCDF 

13C-l,2,3,7,8-PeCDF 

13C-2,3,4,7,8-PeCDF 

13C-l,2,3,4,7,8-HxCDF 

13C-l,2,3,6,7,8-HxCDF 

13C-2,3,4,6,7,8-HxCDF 

13C-l,2,3,7,8,9-HxCDF 

l3C-l,2,3,4,6,7,8-HpCDF 

13C-l,2,3,4,7,8,9-HpCDF 

13C-2,3,7,8-TCDD 

37Cl-2,3,7,8-TCDD 

13C-l,2,3,7,8-PeCDD 

13C-l,2,3,4,7,8-HxCDD 

13C-l,2,3,6,7,8-HxCDD 

13C-l,2,3,4,6.7,8-HpCDD 

13C-0CDD 


%  Recovery 

101 

103 
105 
105 

97 

92 

96 

96 

96 

86 

92 

no 

102 

107 

104 
104 


Received:  19  JAN  95 
Analyzed:  24  JAN  95 
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Note  g  :  2,3,7,8-TCDF  results  have  been  confirmed  on  a  DB-225  column. 

Note  0  :  Result  is  an  estimated  value  that  is  below  the  lower 

calibration  limit  but  above  the  target  detection  limit. 

ND  «*  Not  detected 
NA  «  Not  applicable 
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POLYCHLORINATED  DIOXINS/FURANS 
ISOMER  SPECIFIC  ANALYSIS 
Method  1613A 


Environmentsil 

Services 


Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


New  York  State  DEC 
SED94  01895  SS7UPR 
079861 -0005-SA 

SOIL  Sampled:  18  AUG  94 
19  JAN  95  Prepared:  20  JAN  95 


Received:  19  JAN  95 
Analyzed:  24  JAN  95 


Sample  Amount  5.0  G 

Column  Type  DB-5 

Parameter 


Furans 

TCDFs  (total) 

2.3.7.8- TCDF 
PeCDFs  (total) 

1.2.3.7.8- PeCDF 

2.3.4.7.8- PeCDF 
HxCDFs  (total) 

1.2.3.4.7.8- HxCDF 

1.2.3.6.7.8- HxCDF 

2.3.4.6.7.8- HxCDF 

1.2.3.7.8.9- HxCDF 
HpCDFs  (total)  . 

1.2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 
OCDF 

Dioxins 

TCDDs  (total) 

2.3.7.8- TCDD 
PeCDDs  (total) 

1.2.3.7.8- PeCDD 
HxCDDs  (total) 

1.2.3.4.7.8- HxCDD 

1.2.3.6.7.8- HxCDD 

1.2.3.7.8.9- HxCDD 
HpCDDs  (total) 

1,2,3,4,6,7,8-HpCDD 


Detection 


Result 

Units 

Limit 

ND 

pg/g 

4.5 

ND 

pg/g 

2.6 

ND 

pg/g 

17 

ND 

pg/g 

2.7 

ND 

pg/g 

1.7 

ND 

pg/g 

32 

ND 

pg/g 

6.0 

ND 

pg/g 

2.9 

ND 

pg/g 

5.2 

ND 

pg/g 

0.91 

170 

pg/g 

— 

60 

pg/g 

-- 

ND 

pg/g 

4.5 

180 

pg/g 

ND 

pg/g 

3.0 

ND 

pg/g 

1.3 

ND 

pg/g 

5.0 

ND 

pg/g 

3.4 

72 

pg/g 

-- 

ND 

pg/g 

2.5 

ND 

pg/g 

22 

ND 

pg/g 

13 

520 

pg/g 

-- 

280 

pg/g 

•  -  . 

2500 

pg/g 

-- 

Data 

Qualifiers 


g 


0 

0 


ND  “  Not  detected 
NA  «  Not  applicable 


(continued  on  following  page) 
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POLYCHLORINATED  DIOXINS/FURANS 
ISOMER  SPECIFIC  ANALYSIS  (CONT.) 
Method  1613A 


^1^  McvoavsTff  O* 

Environmental 

Services 


Client  Name: 

New  York  State  DEC 

Client  ID: 

SED94  01895  SS7UPR 

Lab  ID: 

079861-0005-SA 

Matrix: 

SOIL 

Sampled: 

18  AUG  94 

Authorized: 

19  JAN  95 

Prepared: 

20  JAN  95 

Sample  Amount  5.0  G 

Column  Type  DB-5 


13C-2,3,7,8-TCDF 

%  Recovery 

99 

13C-l,2,3,7,8-PeCDF 

91 

13C-2,3,4,7,8-PeCDF 

92 

13C-l,2,3,4,7,8-HxCDF 

91 

13C-l,2,3,6,7,8-HxCDF 

87 

13C-2,3,4,6,7,8-HxCDF 

82 

13C-l,2,3,7,8,9-HxCDF 

88 

13C-l,2,3,4,6,7,8-HpCDF 

85 

13C-l,2,3,4,7,8,9-HpCDF 

88 

13C-2,3,7,8-TCDD 

80 

37Cl-2,3,7,8-TCDD 

87 

13C-l,2,3,7,8-PeCDD 

97 

13C-l,2,3.4,7,8-HxCDD 

89 

13C-l,2,3,6,7,8-HxCDD 

94 

13C-l,2,3,4,6,7,8-HpCDD 

93 

13C-0CDD 

90 

Received:  19  JAN  95 
Analyzed:  24  JAN  95 


Note  g  :  2,3,7,8-TCDF  results  have  been  confirmed  on  a  DB-225  column. 

Note  0  :  Result  is  an  estimated  value  that  is  below  the  lower 

calibration  limit  but  above  the  target  detection  limit. 

ND  =  Not  detected 
NA  *=  Not  applicable 

Reported  By:  Andre  Algazi  Approved  By:  Mark  Bechthold 
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Part  2 


Settling  Sediment  Water  Chemistry 


SETTLING  SEDIMENT  WATER  CHEMISTRY 


Onondaga  Lake  Inlet  sediment  was  obtained  from  the  locations  shown  in  Figure  D-2-1  for 
physical  parameter  measurements  and  column  settling  tests.  The  overlying  supernatant  was 
analyzed  for  suspended  solids,  PAHs,  ammonia,  and  metals  concentrations.  A  schematic  of  the 
settling  column  is  shown  in  Figure  D-2-2.  Table  D-2-1  presents  the  sampling  times  and 
parameters.  The  analytical  methods  for  analyses  are  indicated  in  Table  D-2-2.  An  in-situ  core 
was  obtained  for  testing  and  labeled  in  two  parts  Core  #1  &  Core  #2.  A  ponar  dredge  sample 
was  obtained  and  labeled  Sample  #1. 

The  physical  testing  on  the  core  and  ponar  dredge  sample  are  provided  in  Table  D-2-3. 

The  settling  interface  times  and  supernatant  suspended  solids  concentrations  are  exhibited  in 
Table  D-2-4.  The  corresponding  chemistry  is  given  in  Table  D-2-5. 

For  most  of  the  operating  life  of  the  disposal  area,  a  ponding  depth  of  at  least  3 -feet  and  a  water 
retention  time  of  at  least  24  hours  is  expected.  At  the  very  end  of  the  disposal  area  use  at  full 
capacity,  a  12  to  15 -hour  retention  rate  can  be  expected  for  a  2-foot  ponding  depth  and 
approximately  22-hour  retention  for  a  3 -foot  depth.  Suspended  solids  discharge  varied  from  200 
to  160  mg/1  for  the  two  scenarios.  Expected  total  suspended  solids  concentrations  were 
comparable  with  those  calculated  with  the  retention  rates.  Arsenic,  cadimum,  chromium,  and 
mercury  values  were  well  below  New  York  water  quality  standards  for  Class  C  water  aquatic 
life.  Analyses  of  the  data  for  lead  and  DDT  indicate  expected  levels  to  be  below  or  close  to  the 
standards  (Class  C  -  aquatic)  for  the  water  that  is  withdrawn  from  the  disposal  area  ponding 
water  and  discharged  over  the  weir.  At  the  end  of  the  disposal  area  use,  the  production  rate  can 
be  decreased  to  give  a  longer  settling  time,  if  deemed  necessary. 
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Contract  No.:  DACW49-95-D-0002;  Delivery  Order  No.:  0005 
Project  Report:  Onondaga  Lake  Inlet  Sediment  Settling  Tests 


Figure  D-2-1  SEDIMENT  TESTING  LOCATION 
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Figure  D-2-2  SETTLING  COLUMN  DIAGRAM 
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Table  D-2-1 


COLUMN  SETTLING  TEST  -  ONONDAGA  INLET 
MEASURING  TIMES 


Surface 

Group  1 

Group  2 

Time 

Water 

Settling 

SS/Turb 

Chemistry 

Chemistry 

Height 

Interface 

Sampling^ 

Sampling^ 

Sampling' 

0  hr 

X 

X 

x2 

0.5  hr 

X 

X 

1  hr 

X 

X 

X 

1.5  hr 

X 

X 

2  hr 

X 

X 

X 

3 

X 

X 

4 

X 

X 

X 

6 

X 

X 

X 

8 

X 

X 

10 

X 

X 

12 

X 

X 

X 

X 

X 

18 

X 

X 

1  day 

X 

X 

X 

X 

X 

2 

X 

X 

X 

X 

4 

X 

X 

X 

X 

6 

X 

X 

X 

X 

8 

X 

X 

X 

10 

X 

X 

X 

12 

X 

X 

X 

14 

X 

X 

X 

20 

X 

X 

^  Sample  only  the  top  4  even  foot  ports  below  the  initial  water 
surface. 

Sample  only  the  even  foot  ports  above  the  settling  interface. 

^  Parameters  include  total  solids  and  turbidity. 

Before  time  zero,  measure  only  total  solids  concentration  at  all 
even  foot  ports. 

Scunple  only  above  the  settling  interface. 

Sample  the  2  ports  closest  to  the  2-foot  level  below  the  water 
surface. 

Parameters  include  Hg,  Pb,  and  ammonia. 

If  the  settling  interface  is  not  below  the  2— foot  level,  sample 
at  the  next  time  indicated  and  shift  sampling  time  down  by  one 
time  increment. 

Sample  the  closest  port  to  the  2-foot  level  below  the  water 
surface  but  above  the  settling  interface. 

Parameters  include  volatile  organics  and  PAHs. 

If  the  settling  interface  is  not  below  the  2-foot  level,  sample 
at  the  next  time  indicated  and  shift  sampling  time  down  by  one 
time  increment. 
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Table  D-2-2 

ANALYTICAL  METHODS 


Analysis 

Settling  Column  Test 
Permeability 
Moisture  Content 
Bulk  Specific  Gravity 
Bulk  Density 

Trace  Metals 
Cd 
Pb 
Hg 

Volatile  Organic  Compounds 

Polynuclear  Aromatic  Hydrocarbons 

General  Chemistry 

Ammonia-NH3 


Method  Reference 

USAEC  EM  1110-2-5027 

ASTM  D-2434-68 

ASTM  D-2216-80 

ASTM  D-1 188-88 

Dry  sediment  weight  was 
divided  by  the  volume  of 
sediment  and  water. 

EPA  600/4-79-020 
Method  213.2 
Method  239.2 
Method  245.1 

40CFR,  Part  136 

40CFR,  Part  136,  Method  625 

EPA  600/4-79-020 
Method  350.1 
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Table  D-2-3  PHYSICAL  TEST  RESULTS 


1 

; . '  ■  ;i'.  j 

Core  #1 

45.3 

70.9 

1.09 

Core#1 

— 

- 

1.18 

— 

Jar  #2 

- 

63.8 

- 

372 

-  =  Not  applicable 
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Contract  No.:  DACW49-95-D-0002:  Delivery  Order  No.:  0005 
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Table  0-2-4  COLUMN  SETTLING  TEST 

Sample  =  Onondaga  Inner  Harbor 

Column  Dimensions:  total  height  =  79.8  in.  (203.7  cm) 
diameter  =  8  in.  (20.3  cm) 
port  #1  =  78  in.  (198.12  cm)  above  base 
port  #13  =  6  in.  (15.24  cm)  above  base 


-  =  Not  applicable 
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Table  D-2-5  SETTLING  WATER  CHEMISTRY 


12 

24 

48 

96 

144  1 

5 

6 

5 

6 

6 

7 

6 

7 

6 

■ilMiTtlM 

0.50(U) 

0.50(U) 

0.50(U) 

0.50(U) 

0.50(U) 

0.50(U) 

0.50(U) 

Lead  (ug/L) 

3.0(U) 

3.1 

3.0{U) 

7.2 

3.0{U) 

3.0{U) 

3.0(U) 

3.0(U) 

3.0(U) 

3.0(U)  1 

Mercury  (ug/L) 

■Mm 

mttAmm 

1.0(U) 

■MSB 

i.o(y)_ 

0.50(U) 

mMSSm 

Ammonia,  as  N  (mg/L) 

1  14 

16 

15 

17 

22 

14 

1  24 

27 

25 

27  1 

Chloromethane  1 

10(U)  1 

— 

10(U) 

— 

10(U) 

- 

_  -j- 

- 

- 

N/inyl  Chloride  1 

10(U) 

- 

10(U) 

10(U) 

- 

- 

- 

- 

Bromomethane  I 

■EISBI 

10(U) 

— 

10(U) 

- 

- 

Chloroethane  1 

10(U) 

— 

10(U) 

- 

10{U) 

- 

- 

- 

- 

mil  II 'ill  h  iniiiii^B' 

~ 

5(U) 

— 

5(U) 

5(U) 

- 

- 

- 

—  . 

tearbon  Disulfide  1 

— 

6(U) 

2.8{J) 

2.3(U) 

- 

- 

-- 

“ 

48 

- 

73 

- 

66 

- 

- 

- 

~ 

Methylene  Chloride 

- 

13(B) 

^BBII 

■MiH 

- 

- 

- 

- 

trans-1, 2-Dichloroethene 

6(U) 

- 

5{U) 

6(U) 

- 

- 

- 

“ 

1.  IDichloroethane 

— 

5(U) 

— 

6(U) 

— 

5(U) 

- 

- 

- 

- 

cis-1, 2-Dich!oroethene 

— 

5(U) 

- 

5(U) 

- 

5(U) 

- 

- 

- 

Chloroform 

3.1(J) 

- 

3.6(J) 

- 

3.3(J) 

- 

- 

- 

1, 2-Dichloroethane 

— 

6(U) 

— 

5(U) 

hdhi 

■BH 

- 

- 

- 

— 

2-'Butanone 

— 

■USB 

- 

220 

200  1 

- 

- 

- 

— 

1,1, 1-Trichloroelhane 

— 

-- 

5(U) 

■^■ii 

- 

- 

- 

— 

Carbon  Tetrachloride 

— 

5(U) 

- 

5(U) 

- 

5(U) 

- 

- 

- 

- 

Benzene 

— 

— 

5(U) 

- 

- 

- 

- 

— 

— 

S(U) 

~ 

5(U) 

S(U) 

- 

“ 

- 

— 

1, 2-Dichloropropane 

5(U) 

— 

6(U) 

- 

HSH 

- 

- 

“ 

- 

Bromodichloromethane 

tmwM 

— 

5(U) 

— 

HSBI 

- 

- 

— 

trans-1, 3-Dichloropropene 

KQH 

- 

6(U) 

m^am 

- 

- 

- 

- 

ds-l,  34:)ichloropropene 

— 

5(U) 

- 

mssm 

- 

-- 

- 

— 

1,1, 2-Trichloroethane 

— 

5(U) 

- 

5(U) 

5(U) 

- 

- 

- 

- 

Dibromochloromethane 

— 

5(U) 

- 

5(U) 

5(U) 

- 

- 

- 

— 

Bromoform 

5(U) 

— 

5(U) 

~ 

6(U) 

- 

- 

- 

10(U) 

- 

10(U) 

~ 

10(U) 

- 

- 

- 

— 

6(U) 

- 

IHQH 

- 

6(U) 

- 

- 

- 

— 

5(U) 

— 

5(U) 

- 

5(U) 

- 

- 

- 

- 

2-Hexanone 

mam 

l■E^s■ 

- 

10(U)_ 

- 

-  ' 

“  i 

— 

Chlorobenzene 

— 

5(U) 

— 

5(U) 

- 

5(U) 

- 

- 

— 

Ethylbenzene 

— 

5(U) 

- 

5(U) 

— 

IKiSBi 

I^BB 

- 

- 

— 

meta+para-xylenes 

— 

- 

5(U) 

- 

iHun 

IBEH 

- 

- 

— 

ortho-xylene 

5(U) 

- 

5{U) 

- 

I  6{U) 

- 

- 

- 

- 

— 

5(U) 

- 

5{U) 

- 

IBESSH 

- 

- 

- 

- 

■1,1,2, 2-Tetrachloroethane 

5(U) 

— 

5(U) 

I  5(y) 

- 

- 

“ 

1  _ _ 

iNaphthalene 

6.3(U) 

— 

5.3(U) 

- 

6.3(U) 

- 

- 

- 

— 

12(U) 

-- 

12(U) 

- 

12(U) 

- 

- 

- 

- 

— 

6.3(U) 

— 

6.3(U) 

- 

6.3(U) 

- 

- 

- 

- 

— 

6.3(U) 

— 

6.3(U) 

6.3(U) 

- 

- 

Phenanthrene 

— 

(■msB 

- 

18(U) 

- 

IKHSB 

- 

- 

- 

- 

Anthracene 

— 

6.3(U) 

- 

6.3{U) 

- 

6.3(U) 

- 

- 

- 

- 

Fluoranthene 

7.3(U) 

— 

7.3(U) 

- 

7.3(U) 

- 

- 

“ 

- 

Pyrene 

— 

iimsa 

6.3(U) 

-- 

6.3{U) 

- 

- 

- 

- 

Benzo[a]anthracene 

— 

26(U) 

- 

26(U) 

26(U) 

- 

- 

~ 

— 

Chrysene 

— 

8.3{U) 

- 

8.3(U) 

- 

8.3(U) 

- 

- 

- 

- 

Benzo[b]fluoranthene 

— 

16(U) 

16(U) 

16(U) 

- 

- 

“ 

— 

Benzo[k]fIuoranthene 

— 

8.3(U) 

— 

8.3(U) 

8.3(U) 

- 

- 

- 

“ 

Benzo[a]pyrene 

— 

8.3(U) 

— 

8.3(U) 

~ 

8.3(U) 

- 

- 

- 

lndeno[1 , 2, 3-cd]pyrene 

- 

12(U) 

\mmm 

■■LM 

12(U) 

- 

- 

Dibenz[a,  h]anthracene 

— 

8.3(U) 

lElHSI 

IHBl 

8.3(U) 

- 

- 

- 

Benzolg,  h,  ijperylene 

~ 

14(U) 

- 

1  14(U) 

r~^ 

14(U) 

- 

- 

- 

— 

J  =  Undetected 

Below  method  detection  limit 
=  Compound  also  detected  in  method  blank 
-  =  Not  applicable 
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SETTLING  SEDIMENT  WATER  CHEMISTRY 


A  second  column  settling  test  was  performed  in  March  1997.  Sediment  was  obtained  from  the 
location  shown  in  Figure  D-2-1.  The  overlying  supernatant  was  analyzed  for  suspended  solids, 
disqlved  solids,  turbidity,  pesticides,  and  the  metals  As,  Cd,  Cr,  Hg,  and  PB.  A  schematic  of  the 
settling  column  is  shown  in  Figure  D-2-2.  Table  D-2-6  presents  the  sampling  times  and 
parameters.  The  analytical  methods  for  analyses  are  indicated  in  Table  D-2-7. 

The  settling  interface  times  and  supernatant  suspended  solids  concentrations  are  exhibited  in 
Tables  D-2-8  and  D-2-9.  The  corresponding  chemistry  is  given  in  Tables  D-2-10  and  D-2-1 1. 
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Part  3 


Disposal  Area  Soil  Chemistry 


Disposal  Area  Chemistry 


The  three  areas  picked  as  possible  disposal  sites  for  the  Onondaga  Inlet  dredged  sediments  are 
shown  in  Figure  D-3-1 .  Trenches  approximately  5  to  7  feet  deep  were  dug  at  each  site  for 
obtaining  soil  samples.  Five  trenches  were  dug  at  each  of  the  sites  UDS  5-19  and  UDS  5-20 
(Figures  D-3-2  and  D-3-3)  and  three  trenches  at  site  UDS  5-20A  (Figure  D-3-4).  Samples  for 
particle  size  analyses  and  permeability  testing  were  taken  from  material  removed  from  the 
trenches.  Samples  for  chemistry  testing  were  removed  from  the  side  of  each  trench  at  the 
bottom.  Analyses  consisted  of  testing  for  particle  size,  permeability,  metals,  volatile  organics, 
semi-volatile  organics,  PAHs,  pesticides,  PCBs,  cyanide,  sulfur,  sulfate,  total  organic  carbon, 
ammonia,  volatile  solids,  and  chemical  oxygen  demand.  Composited  trench  samples  were  used 
for  some  of  the  dioxin/furan  testing.  The  testing  methods  are  presented  in  Table  D-3-1 . 

Table  D-3-2  exhibits  the  particle  size  and  permeability. 

Table  D-3-3  shows  the  soil  fiiran  and  dioxin  chemistry. 

The  volatile  organic  parameters  at  the  three  sites  are  shown  in  Tables  D-3-4  through  D-3-6  while 
Tables  D-3-7  and  D-3-8  provide  indications  of  the  tentatively  identified  organics  not  on  the  list 
given  in  the  previous  tables. 

Tables  D-3-9  through  D-3-1 5  present  the  semi-volatile  organics  measured  and  the  tentatively 
identified  semi-volatiles  on  Tables  D-3-9  and  D-3-10. 

Pesticide  and  PCB  concentrations  are  provided  in  Tables  D-3-15  through  D-3t17. 

Metals  are  shown  in  Tables  D-3-18  and  D-3-19  while  other  measured  inorganic  parameters  are 
indicated  in  Table  D-3-20. 

Site  UDS  5-19  (Figure  D-3-1)  is  proposed  for  disposal  of  sediments  to  be  dredged  from  the  Inner 
Harbor  area.  The  site  contains  elevated  levels  of  cadmium,  chromium,  copper,  lead,  zinc, 
xylene,  tri-methyl  benzene,  phthalates,  and  an  array  of  PAHs.  Low  levels  of  PCBs  (-0.5  to  5 
ppm)  were  found  at  tenches  1,  2,  4,  and  5.  The  chlorinated  pesticides  endosulfan,  methoxychlor, 
DDE,  DDD,  toxaphene,  and  endrin  ketone  were  found  at  various  tenches.  The  data  show  that 
the  dredge  material  proposed  for  disposal  has  similar  concentrations  as  the  dredge  material 
already  at  the  site.  It  is  concluded  that  the  material  proposed  for  disposal  at  UDS  5-19  is 
compatible  both  physically  and  chemically  with  dredge  material  already  in  place. 
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UDS  5-20  Soil  Sampling  Locations 
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Figure  D-3-4 

UDS  5-20A  Soil  Sampling  Locations 


Engineering  AND  Environment,  Inc. 

Contract  No.:  DACW49-95-D-0002;  Delivery  Order  No.:  0006 

Project  Report:  1995  Sampling  of  the  Inner  Harbor/Onondaga  Inlet  Dredged  Material  Disposal  Area  Soils 

Table  D-3-1  ANALYTICAL  METHODS 


Analysis 
Particle  Size 
Permeability 
TAL  Metals 

Volatile  Organic  Compounds 
Semivolatile  Organic  Compounds 
General  Chemistry 
Pesticides/PCBs 
Polychlorinated  Dioxins/Furans 


Method  Reference 
ASTM  D-422-63 
ASTM  D-2434-68 
EPA  SW846 
40CFR,  Part  136 
40CFR,  Part  136 
EPA  600/4-79-020 
EPA  SW846 

Method  1613A  (modified  New 
York  State  Department  of 
Health  Method  June  1992) 
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Table  D-3-2  Particle  Size  and  Permeability 


Particle  Size** 


iiiliil  I  i.iLUlilLi 

mmmmm 

UDS5-19,  TRENCH  1 

51.13 

44.63 

4.24 

UDS5-19,  TRENCH  2 

58.49 

36.38 

5.14 

UDS5-19,  TRENCH  3* 

— 

— 

UDS5-19,  TRENCH  4 

0.00 

80.41 

19.59 

UDS5-19,  TRENCH  5 

0.00 

65.67 

34.33 

UDS5-20,  TRENCH  1 

0.00 

67.66 

32.34 

UDS5-20.  TRENCH  2 

0.00 

78.23 

21.77 

UDS5-20,  TRENCH  3 

0.00 

45.78 

54.22 

UDS5-20,  TRENCH  4 

0.00 

68.87 

31.13 

UDS5-20,  TRENCH  5 

0.98 

59.56 

39.46 

UDS5-20A,  TRENCH  1 

87.10 

10.22 

2.68 

UDS5-20A,  TRENCH  2 

8.38 

58.18 

33.44 

UDS5-20A,  TRENCH  3 

0.84 

59.51 

39.65 

Sample  lost  due  to  breakage  of  graduated  cylinder 

Please  note;  Some  of  the  samples  for  particle  size  determinations  were  inadvertently 
mislabled  in  the  laboratory  as  described  below. 

The  samples  are  presented  correctly  in  the  surnmary  table  above,  however, 
the  samples  remain  mislabelled  in  the  laboratory  reports. 


Mill  ll  mil  1  IIMM 

UDS5-19.  TRENCH  1 

UDS5-20B,  TRENCH  1 

UDS5-19,  TRENCH  2 

UDS5-20C.  TRENCH  2 

UDS5-20,  TRENCH  1 

UDS5-20C,  TRENCH  1 

UDS5-20,  TRENCH  2 

UDS5-20B,  TRENCH  2 

Permeability 


UDS5-19,  TRENCH  4 

UDS5-20,  TRENCH  1 
UDS5-20A,  TRENCH  3 


A  (cross  sectional  area)  =  8.55  sq.  cm 
k  =  QL/ATh 
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Table  D-3-3  Furans  and  Dioxins 


iWi 

i|M 

IlFurans  II 

TCDFs  (total) 

ND 

140 

ND 

ND 

2.  3.  7.  8-TCDF 

ND 

12 

ND 

ND 

PeCDFs  (total) 

ND 

180 

ND 

ND 

1,  2,  3,  7,  8-PeCDF 

ND 

ND 

ND 

ND 

2,  3, 4.  7,  8-PeCDF 

ND 

ND 

ND 

ND 

HxCDFs  (total) 

ND 

290 

ND 

ND 

1,2,3,  4,  7,  8-HxCDF 

ND 

ND 

ND 

ND 

1,2,3,  6,  7,  8-HxCDF 

ND 

ND 

ND 

ND 

2,  3,  4,  6,  7,  8-HxCDF 

ND 

ND 

ND 

ND 

1,2,3,  7,  8,  9-HxCDF 

ND 

ND 

ND 

ND 

HpCDFs  (total) 

ND 

690 

ND 

ND 

1,2,  3,  4,  6,  7.  8-HpCDF 

ND 

260 

ND 

ND 

1,2,3,  4,  7,  8,  9-HpCDF 

ND 

ND 

ND 

ND 

OCDF 

ND 

310 

ND 

ND 

llOioxins  II 

TCDDs  (total) 

ND 

29 

ND 

ND 

2,  3,  7,  8-TCDD 

ND 

5.6 

ND 

ND 

PeCDDs  (total) 

ND 

61 

ND 

ND 

1,  2,  3,  7,  8-PeCDD 

ND 

ND 

ND 

ND 

HxCDDs  (total) 

ND 

1000 

ND 

ND 

1,2,3, 4,  7,  8-HxCDD 

ND 

ND 

ND 

ND 

1,2,3,  6,  7,  8-HxCDD 

ND 

130 

ND 

ND 

1,2,3,  7,  8,  9-HxCDD 

ND 

78 

ND 

ND 

HpCDDs  (total) 

ND 

2600 

ND 

ND 

1,2,3,  4,  6,  7,  8-HpCDD 

ND 

1200 

ND 

ND 

OCDD 

20 

12000 

6.0 

ND 

ND  =  Not  Detected 


U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

B  =  Compound  also  detected  in  method  blank 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 
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Table  D-3-5  USD  5-20  Volatile  Organics 


Dichlofodifluofomethane 

_77(U) 

31  (U) 

83  (U) 

81  (U) 

81  (U) 

Chloromethane 

77  (U) 

31(U) 

83  (U) 

81  (U) 

81  (U) 

Bfomomethane 

77  (U) 

31  (U) 

83  (U) 

_  81(U)  _ 

81  (U) 

\/inyl  Ohioride 

77  (U) 

31  (U) 

83  (U) 

81  (U) 

81  (U) 

Chkxoethane 

77  (U) 

31(U) 

83  (U) 

81  (U) 

81  (U) 

T  richlorofluoroinethane 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

Methylene  Chloride 

100(B) 

27(B) 

69(B) 

68(B) 

110(B) 

1, 1-Oichloroelhene 

39  (U) 

18  (U) 

42  (U) 

40  (U) 

40  (U) 

1, 1-Dichloroethane 

39  (U) 

16(U) 

42  (U) 

40  (U) 

40  (U) 

2,2-Dichloft>pfopane 

38  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

trans-1  ^-Dichloroethene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

ds-l  ,2-Dichlofethene 

39  (U) 

16(U) 

42  (U) 

40  (U) 

40  (U) 

Chloroform 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

1 ,2-C)ichloroethane 

39  (U) 

16(U) 

42  (U) 

40  (U) 

40  (U) 

1 ,1 -bichloropropene 

39  (U) 

16  (U) 

42  (U) 

40(U) 

40  (U) 

Oibronx>rT>ethane 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

Bromoch  loromethane 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40(U) 

1 , 1 , 1  -T  richloroethane 

39  (U) 

16(U) 

42<U) 

40  (U) 

40  (U) 

CartMxi  Tetrachloride 

39  (U) 

16  (U) 

42(U) 

40  (U) 

40  (U) 

1.2-Dibromoethane 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

Bromodichloromethane 

39  (U) 

16  (U)  _ 

42  (U) 

40  (U) 

40  (U) 

1. 2-Djchloropropane 

39  (U) 

16  (U) 

40(U)  _ 

40  (U) 

1 ,3  -Oichloropropane 

39  (U) 

16(y) 

42  (U) 

40(y)_ 

Trichloroethene 

it(D) 

16  (U) 

42  (U) 

. 

40(U) 

Dibromochloromethane 

39  (U) 

16  (U) 

42  <U) 

40(U) 

40  (U) 

1. 1. 2-Trichloroethane 

39  (U) 

16  (U) 

40  (U) 

40  (U) 

Benzene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

Bromoform 

39  (U) 

16  (U) 

42(U) 

40  (U) 

40  (U) 

Tetrachloroethene 

39  (U) 

16(U) 

42(U)_  _ 

40  (U) 

40  (U) 

1 .1 .2.2-Tetrachloroethane 

39  (U) 

16  (U) 

42  <U) 

40  (U) 

40  (U) 

1 ,1 ,1  ^-Tetrachloroethane 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

Toluene 

39  (U) 

16  (U) 

42  (U) 

40(U) 

40  (U) 

Chlorobenzene 

39  (U) 

16  (U) 

42  (U)  _ 

40  (U) 

40  (U) 

Ethylbenzene 

12  (J) 

16  (U) 

42  (U) 

40(U)  _ 

1MJ) 

Styrene 

39  (U) 

16(U) 

42  (y)  _ 

40  (U) 

40  (U) 

meta-*^para-xyienes 

16  (J) 

22 

42  (U) 

40  (U) 

40  (U) 

ortho-)^ene 

79 

19 

42  (U) 

40  (U) 

20  (J) 

Isoprot^benzene 

52 

10  (J) 

42  (U) 

40  (U) 

15  (J) 

Bromobenzene 

39  (U) 

16  (U) 

42  (U) 

40(U)_  _ 

40  (U) 

1 .2,3-T  richloropfopane 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

n-Pfopylbenzene 

39  (U) 

16(U) 

42  (U) 

40  (U) 

40  (U) 

2-Chlorotoluene 

39  OD 

16  (U) 

42  (U) 

40  (U) 

-40(y) 

4-Chlorotoluene 

39  (U) 

_16(U) 

42(U)  _ 

_  40(U) 

.40  (U) 

1 ,3.5*Trimethy1benzene 

71 

37 

«<U) 

40  (U) 

100 

tert-Butylbenzene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

1 ,2,4-Trimethylbenzene 

230 

87 

40  (U) 

120 

seo-Butylbenzene 

39  (U) 

7(J) 

42  (U) 

40  (U) 

40  (U) 

1 .3-Dichlorobenzene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

1 ,4-Dichlorobenzene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

1 ,2-Dichloroberu:ene 

39  (U) 

16  (U) 

42(U)_ 

___  40  (U)_ 

40  (U) 

p-lsopropyitoluene 

39  (U) 

27 

__21(J)  _ 

_  _11(J)  _ 

40  (U) 

n-Butylbenzene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

1 .2-DtbrDrno-3<ftioropropane 

39  (U) 

16  (U) 

42  (U) 

___40(U)  _ 

40  (U) 

1 ,2.4-Trichlorobenzene 

39  (U) 

16  (U) 

42_(y) 

__  40fU)  _ 

40  (U) 

Naphthalene 

33  (J) 

__  _5(J)  _ 

42  (U) 

40(U) 

25  (J) 

Hexachlorobutadiene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

1 .2,3-T  richiofx>benzene 

39  (U) 

16  (U) 

42  (U) 

40  (U) 

40  (U) 

U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

B  =  Compound  also  detected  in  method  blank 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 
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Table  D-3-6  USD  5-20A  Volatile  Organics 


■  Vi:;-.: 

1- 

•i . ; 

'1  V 'I’VV  ; 

:  ; 

..  .  . ■ 

: 

... 

7^7.  •  • 

. ^ 

OichloTodlfluoromelhane 

■BHISBI 

■KEES^H 

ChloromeUiane 

WMSMSMM 

■KEZiiH 

■Kcm 

WMEISJWM 

13  (U) 

■kkshh 

Mnyl  Chloride 

wmmmm 

13  (U) 

HEESai 

Ichloroethane 

12  (U) 

_ I3(y) _ 

■■ElimB 

id  II  III  III  1  — 

6(U) 

■rami 

Methylene  Chloride 

13(B) 

■dim 

1 ,  dDichloroethene 

6(U) 

nBcsm 

7(U) 

1. 1-Oichloroethane 

_ 6(y) _ 

_ IM _ 

7(U) 

■msm 

■UGSMl 

[trans-l  ,2-Dichlofoethene 

■■I2H 

IHBjilliB 

7(U)  1 

IHEXCQ^^I 

7(U) 

IBGGSOHHi 

[Chloroform 

_ 6(y) _ 

7(U) 

_ IM _ 1 

|l.2-Dk:hloroethane 

7(U) 

mMismmi 

6(U) 

7(U) 

7(U) 

Dibromome  thane 

6(U) 

7(U) 

7(U) 

Bromochloromethane 

6(U) 

_ IM _ 

_ IM _ 

1,1, 1-TrichlofX)ethane 

6M__ 

||||||Q(T)]HH 

Carbon  Tetrachloride 

6(U) 

_ IM _ 

7(U) 

1  »2-Dibfonx)ethane 

_ AM _ 

7(U) 

Bromodichloromethane 

7(U) 

7(U) 

1, 2-Dlchloropropane 

7(U) 

1.3  -CMchloropropane 

7(U) 

Trlchtoroethene 

nw 

Oibromochloromethane 

6(U) 

_ _ 7(U) 

_ 7M _ 

1.1. 2-Trichloroethane 

_ _ ^ 

HHRLilHHi 

Ti 

[U)  1 

j  {  li*-]  III 

tz 

i 

6(U) 

7(U) 

-7(U) 

_ ^ _ 

7(U) 

7(U) 

1 ,1 .2.2-TetrachIoroethane 

wmujsmm 

7(U) 

7(U) 

1 ,1 ,1 .2>Tetrachlon)ethane 

_ IM _ 

7(U) 

Toluene 

mKClAHi 

7(U) 

Chlorobenzene 

■BQESm 

Ethylbenzene 

7(U) 

7(U) 

Styrene 

7(U) 

7(U) 

meta^para-xylenes 

wmismm 

7(U) 

7(U) 

oflho-xylene 

_ IM _ 

Isopropylbenzene 

_ ^ _ 

wmasmm 

7(U) 

Bromobenzene 

_ IM _ 

_ IM _ 

1 .2.3'Trichlofopropane 

_ e^y) _ 

■■BiiaBi 

HBRS 

HH 

n-Propytbenzene 

7(U) 

■mcy 

i^HI 

2>Chlorotoluene 

_ AM _ 

7(U) 

7(U) 

HEiima 

7(U) 

7(U) 

6(U) 

7(U) 

7(U) 

6(U) 

7(U) 

II^KES^Hi 

1 .2.4-Trimethy!benzene 

6(U) 

7(U) 

7(U) 

sec-ButyJbenzene 

6(U) 

7(U) 

7(U) 

1 ,3-Dichlorobenzene 

■EESM 

7M 

7(U) 

1 ,4-Dichlofobenzene 

6(U) 

7(U) 

7(U) 

1 .2-Dichlorobenzene 

6(U) 

7(U) 

p-lsopropyltoluene 

7(U) 

7M 

6(U) 

7(U) 

7(U) 

1 

6(U) 

7(U) 

7IU) 

1 .2,4-Trichlorobenzene 

6(U) 

7(U) 

7(U) 

Naphthalene 

6(U) 

7(U) 

7(U) 

Hexachlorobutadiene 

6(U) 

7(U) 

7M 

1 ,2.3-T  richlorobenzene 

6(U) 

7(U) 

7(U) 

U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

B  =  Compound  also  detected  in  method  blank 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 
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Table  D-3-7  USD  5-20  Tentatively  Identified  Volatile  Organics 


Jnknown 

20.75-20.77 

120 

- 

390 

150 

220 

Unknown 

18.36 

.. 

- 

40 

Unknown 

20.48-20.50 

- 

180 

56 

48 

Unknown 

19.44 

- 

- 

- 

- 

48 

Ethyl  Methyl  Benzene 

22.79 

110 

~ 

- 

- 

- 

Aromatic  l-lyclrocart>on 

24.54-24.55 

- 

38 

420 

- 

- 

Dimethyl  Ethyl  Benzene  isomer 

24.86 

140 

- 

- 

- 

Dimettiyl  Ethyl  Benzene  isomer 

25.46-25.49 

120 

34 

- 

- 

_ 

[^methyl  Ethyl  Benzene  isomer 

25.69 

85 

- 

- 

- 

- 

Unknown 

26.49-26.53 

77 

56 

1000 

- 

100 

Aromatic  Hydrocarbon 

27.18 

220 

- 

- 

- 

Unknown 

27.61 

180 

- 

- 

Aromatic  Hydrocarbon 

26.06 

430 

- 

- 

Aromatic  Hydrocarbon 

28.20-28.30 

92 

- 

- 

- 

190 

Aromatic  Hydrocarbon 

31.65 

- 

63 

- 

- 

- 

Aromatic  Hydrocarbon 

32.2042.22 

580 

- 

- 

- 

290 

Unknown 

29.08 

- 

- 

- 

- 

61 

Unknown 

17.71 

47 

- 

- 

Unki>own  Cycloalkane 

19.42 

- 

48 

- 

Unknown  Cycloalkane 

20.76 

_ 

180 

- 

- 

Unknown  Cycloalkane 

20.07-20.08  ! 

- 

- 

- 

73 

73 

Unknown 

21.70 

- 

- 

- 

- 

48 

Unknown 

21.66 

- 

48 

- 

Unknown 

22.73 

- 

- 

350 

- 

- 

Unknown 

22.09 

- 

- 

48 

- 

Unknown 

22.37 

- 

- 

- 

97 

Unknown 

21.62 

_ 

- 

- 

- 

Unknown 

22.11-22.13 

76 

780 

- 

- 

Unknown  Alkane 

23.27 

- 

- 

350 

- 

UnkfK>wn  Alkane 

29.62-29.65 

- 

53 

1300 

- 

- 

Unknown  Cydoatkane 

22.38 

- 

830 

- 

Unknown  Ketone 

7.01 

44 

- 

Untmown  Cydoalkane 

21.65 

- 

- 

490 

- 

- 
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Table  D-3-8  USD  5-19  &  USD  5-20A  Tentativdy  Identifled  Volatile  Organics 


!  '  .  /  liSiyorsBi'  i 

;  .  : . „u._l 

[  'UA&  •:  ! 

i-  -  ,  i 

Unknown  cydoalkane 

19.48 

~ 

- 

- 

- 

180 

Unknown  cydoalkane 

20.09 

- 

- 

- 

- 

110 

Unknown 

20.50 

- 

- 

— 

110 

Unknown 

— 

_ 

280 

290 

Unknown  cydoalkane 

21.66 

- 

_ 

>_ 

46 

Unknown 

22.09-22.11 

~ 

_ 

190 

59 

Unknown  cydoalkane 

22.41 

- 

- 

- 

- 

89 

22.78 

~ 

- 

- 

130 

— 

lunknown 

25.14 

- 

- 

- 

— 

31 

25.49 

- 

- 

- 

170 

— 

[unknown 

26.06 

- 

- 

- 

110 

.. 

WEE3K^ 

~ 

~ 

- 

62 

[unknown  cydoalkane 

26.52 

- 

- 

.. 

150 

.. 

27.17 

- 

- 

140 

_ 

27.23 

- 

8 

_ 

— 

_ 

27.58 

- 

200 

28.31 

- 

— 

140 

— 

28.39 

- 

6 

- 

- 

29.67 

- 

- 

_ 

— 

49 

32.21 

- 

-* 

- 

560 

- 

j  .  . •  J 

'  ■  •5i'.l=?  ; 

‘'■'.'Tii'jpyM-.-  -j. 

Ethane,  1 .1 ,2-tiichlofD-1 ,2,2-trifluoro 

6.68-6.71 

35 

38 

Unknown 

7.02 

- 

17 

- 

Unknown 

26.66 

8 

- 

Aronwtic  Hydrocaibon 

28.31 

8 

- 

Unknown 

WES3M 

8 

- 

*  All  concentrations  given  are  estimates 
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Table  D-3-9  USD  5-19  Semi-Volatile  Organics 


l.4-Oka)lorob6fttene 

"Hjichiofobenzene 


Heyhl^mane 

I4«fitroto<&-n-propylamin« 

toU^etMphenoi 


INHrobenzena 


iSOphOfPOB 

2-Nitrophendr 


p.  4j3^thylp*>6nol 


K 


,  4-Dichiofophcnol 


letRane 


1.2. 4-Trich<orot)enzftne~ 


|Naph<haiene 

luWoanilirv 


_ iiine 

httxJcNofobutadiene 


K-CWoro-^jnei 


ainjTiZJi: 


^lyghenol  ~ 


b«CToro<y)hthatene 


|2<Nitroani(im 


lyenyWhyjecw 


bimrtiytpWh>lir 

R6-Oinarotohjene 

l^oenapWwna 


3-Nittoanttine 
^>i4!)initrophcrK^ 


loibenzofunm 


P.  4-Din<trotolueoe 


_HL 

4to<U) 


TSff 

15ff 


S: 


430  (U) 


430  (U) 


450  (U) 


430  (U) 


430  (U) 


456(0) 


480  (U) 
466  (U) 


-m 


480^ 


480  (U) 
"480(0) 
"150(0) 
480  (U) 


l80(U) 


4e6(U) 


4m 


igsr 


& 


486  (U) 

1S5QW 


480(0) 


4gg- 

15ff 


1506{U) 

1^}U) 


480(0) 


430(0) 


430(0) 


^(0)~ 


430(0) 


430(0) 


130 


150 


M: 


430(0) 


456(0) 


430(0) 


430(0) 


430(0) 

1166^ 


a- 


456(0) 

iWYO) 


430i0) 

15^  or 

155iO) 


456(0) 


1100(0) 


~yW 


430 


& 


(UL 

m: 


156(Di 


450(0 


155M 


450  U  ) 


450(0) 


4y(0) 


450(0) 
450  (0) 

"WliF 


4^(0) 


450(0) 


4^(0) 


15o 


15^ 


(UL 

MI 


450(0) 


450(0) 


456(0 


450(0) 


755W" 


I56(i 


1S57 

1W? 


15gT 


I55^ar 

15510r 


1^ 


15^ 


155571 


15557 


156571 

155571 


"155511 

1555i1 


16557 


15557 


'55557 

'25557 


1— 

issm 

wm 

IHi^ 

mm 

mm 

:mm 

iHne 

mm 

IK^ 

:mm 

mm 

(fjm 

mm 

[mm 

IK^ 

[(» 

IK^ 

imm 

mm 

[iLH 

mm 

mm 

rt« 

IHuiU 

mm 

imm 

mm 

U-ffitrophenoT 

FCorenS 


480(0) 

1566(0) 


150 


ssm 


1100(0) 


1557 


1555- 

“2555  or 


1465? 

17657 


^:^ilwyheny1~pheftyl«th«f 


1iM(U) 


430(0) 


l4»yit»^aniCni 


W(0) 


430(0) 


155iDr 

1551®: 


155511 

"15551 


“5555? 


486(0) 

15^  [o) 


1357U) 

iio6'(J) 


5566(0) 


16557 


_ laniline 

4.(IM3inrtr^^-in»th^^ 

rvfttrosodyhenyUwnina 


13557 


1266(0) 


1100(0) 


“B5510r 

15551^ 


145511 

165511 


4-6fomopheny1>phef^tt^ 

Rexachtofob^we 

^•ftochlofophcnol 


460(0) 

"486(0) 


436(0) 

436(0) 


1557 


155570)' 


16557 


1: 


430  (U) 
1100(0) 


■1666(0) 
2566(0) 
14551^ 


165511 

145511 


1255(1 


|Arthf»oene“ 


480(0) 


430(0) 


6000  (Dl 


480(0) 


430  (0) 


4^(0) 


1866(0) 


|ft<vtoy(phthalata 


4W(0) 


430(0) 


450(0) 

'  •456(0) 


466  (J6) 


156570) 

1W  6) 


rtobroantherie 


480(0) 


430(0) 


h; 


1301 


■(3000(D) 


pyrene 
buyty<^phthalate 


135 


"12560 


b:  j^kNofobenzkjtne  ~ 

lBanzo(a)anthfacene 


480(0) 


430(0) 


450  (0) 
450(0) 


1666(0] 


2600(0) 
2866  ■ 


480(0) 


430  (0) 


Ichrysene 

bl^^thy 


M 


430  (0) 


4^ 


3266  b) 


1400 


^(D) 


430(0) 


3m6(6T 

“266o(6T 


$(2-£thythexy1)phthalate 

i-o-o^phthalata 


480(0) 


430  (0) 


450  (0) 


4y(0) 


ioopjoi 


5^  (p) 


B«w){bhiuoranthena 
6anzokm 


480(0) 


430(0) 


2666  (U) 


f 


)jfluorantt>efw 

cpluoranOw^ 


480(0) 


430(0) 
430  (0) 


450(0) 

Tisr 


“2500(D) 

"23^(0) 


6500  (D 


480(0) 


3500 (D 


n. 


460(0) 


430(0) 


~25oO  (D) 


4600(D) 


W: 


e|a.  hlythfacene" 
i)pefyiene 


480  (0) 


430(0) 


4^(0) 


iooo  D) 


1300 


460(0) 


430(0) 


450  (0) 


1006(0) 


2800  (V) 


1eo(o) 


430(0) 


450  (O) 


1700(D) 


3000  (D) 


U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

B  =  Compund  also  detected  in  method  blank 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 


D-3-14 


Table  D-3-10  USD  5-20  Semi- Volatile  Organics 


.  . 

. 

r'  j 

B 

^000  (U)| 

2600 (U) 

1100  (U)  t  2700  (U)  1 

2700(U)  1 

6500(1 

i_j 

Phenol 

2700  (U) 

2700(1 

1) 

2-dhlorDphenol 

12£2K!H 

— mtXt!— 

2700(1 

J) 

H 

1.  i-t)ichlofObenzene 

■K££9R!mi 

mtimsmi 

57(5S([ 

DU 

1. 4-OichiorDbenzeoe 

■UiiSsianil 

HQ£2IQilH 

Wti£^fSWM 

57557c 

)) 

H 

1. 2-Oichlorot)enzene 

■Q222XQ}M 

— WOTHi— 

i76ba 

J) 

D^H 

HEiiSXiimi 

— ZgOTW— 

^KBs^IGDHi 

— >/OTirii 

5755tC 

{L-. 

» 

K22Ii!nil 

^KX£3[01HI 

— j'/OTiil— 

5705(C 

EZ 

D1 

IHexachkxoethane 

■Q>22Xl!nii 

Helium 

Ufllil 

D1 

N-Nitfo, 

3&4-Me 

Nitrobe 

hiiOphof 

— gOTtf— 

120!l(! 

H 

M 

thylphenol 

HI223QH 

lilSilQni 

— >roTm— 

12^(1 

[flll 

« 

Tzene 

■Ut22JR!nil 

— 70T»Kfi— 

— >MiTi7i— 

12iC!l!li! 

UH 

one 

wm£!mm\ 

— w«Ttl 

M 

>henol 

■Q2S2(!)Vi 

— «OTlli— 

iiM0]H 

D1 

■ussscn 

■ES2IQH 

■DliiSIQH 

12£i30H 

M 

i^s2n!m 

■QiO^IQm 

K^imni 

— WOTHi— 

DH 

■Et^iXCm 

— ^/OTLD— 

Hj222K!m 

— >/i:«Tffi— 

— >/0Tiii— 

S500(t 

202522 

K3ei« 

wmmsm 

11mc01| 

oanillne 

Hitam 

i)1 

D1 

jorobutadiene 

■Kil221l!m 

K2!2Km 

— ^Mii™ 

— >/OTn 

Ml 

« 

|4-Chloro-3-mcthytphefy)l 

—mot™ 

— MOTW— 

[)Si 

D1 

IHexach 

rlnaphthaiena 

Knem 

KQISIM! 

— >M»TII)— 

BK  £tJ[(i 

« 

4ofocydopentadiene 

— MOTW— 

MDMfSMi 

— »/orw— 

WttiiiW 

« 

g,  4, 6-TrichlOfophenol 

MH^T-^riTiraai 

■HT^iTraT/I 

Hl!2IQH 

— >MtTW— 

— >/'OTll 

M 

hVB 

Acanac 

onaphthalene 

wassasm 

H— — L—wJHB 

mumsm 

K^0Hi 

— »/OT(l 

« 

01 

inHine 

ms^ism 

ihthylene 

Knem 

— iRT^ri— 

■iiiiieitiai 

WLiliJil: 

M 

IIKXLIilC 

!}1 

/iphthalate 

— roiiid— 

— l/OTdi— 

M 

Acenap 

au^^itro. 

Mtrotokieoe 

11  ll^f 

— MOTtTi— 

■m^d 

Hr^d 

DBi 

0S 

ihthene 

— rroTPi^M 

rntmuam 

mtiioe 

— .^OTili— 

— TOTiTlf— 

685071 

wmmL\sjm 

6800  (U 

0Hi 

Oibenzoturan 

WK^^jsm 

Knem 

■C22Qd 

57551CJ 

!)1 

2, 4-Dinitrotolu6rMi 

wmsmm 

■U££B!H 

— >/o: 

2700  (Ui 

HtkU!0[( 

M 

4^itropheno( 

mm 

6800  (Ui 

K1L!^01 

1 

HaiKMi 

— yroTyr*!— 

mtimsm 

BKX^ 

i4oo6(D) 

0Mi 

1 

mmssimm 

mmsmm 

WKti£2, 

EiW 

2700(1 

!)1 

OethylphChalats 

— ^onij— 

WOWSMM 

— «o 

Ei!)H 

2700  f 

Dl 

H-Nrtrolaniiine 

wat^smm 

■^22IQH 

mm 

ii 

d 

Kf>;>:n:iv?gnrri7A.' 

mLm 

I(!)1 

6800 (U 

UlililtX 

0fli 

IvNitrosodiphenyiarnirio 

T’-'-Fies 

— 

Ii!>— 

1^( 

0BB 

■ui^siQna 

— 

I0H 

2700  JUi 

01 

Hexachtoroberaene 

■il^J[lS9i 

— ^/o 

li&M 

1  2700(1 

K220[(i— 

PantacNoroph6rx)i 

K2^ 

101 

680d( 

in 

lUUJi 

wH 

Phenanthrene 

H£^(in 

— 

mm 

. 

0^1 

Anthracene 

ms2jssm 

— Cf'T'l 

[CIDI 

1  21000(P| 

Hmniiix 

0H 

m 

ol 

iKixem 

WESssmm 

HKilil 

C01 

2700  ( 
2766  J 

J) 

0Hi 

rtylphthaiata 

■DSiSfimi 

■Q^iiKQHI 

mm 

1^( 

01 

Fkxxoanthene 

imamsm 

nr‘'‘ii‘W 

KA±Il!}1 

mm 

28066i 

D) 

0fli 

Pyrene 

mtamsm 

K2l!21d 

KiIiIliH 

101 

35000 

01 

Butytbenzylphthalate 

!H£3QH 

— mtXi!)— 

0Hi 

1 

— ??OTfll— 

IdMd 

iK2£k20Hi 

\wm^{ 

01H 

IK52IOn 

iK^iiuni 

— TTOTPIi— 

iitr‘"7 

01 

Chrysene 

■HiUiu— 

IKlilUJH 

iKii^xun 

I1i2l!ll0— 

tKs(2-E(hy1hexy1)phthatate 

■lUMQH 

11^1 

Oi-n-octylphthal  ate 

!H!22Id 

imiisnm 

01 

teenzb 

bjnuoranthene 

\WMSS2U^WIi 

iMES^ai^sm 

IK^ 

imm 

^KlIi2I0IH 

1112:21 

^1 

kjnoorantherie 

1— r/oi 

[fi0H 

6500(D) 

I12MI 

[^1 

1  rs?TiVf«*i 

alpyrene 

iWHtSMKS^ 

iKRiai 

[■Qlilldi 

[e0H 

11000(D) 

IlmulWBI 

1  [15232 

IWKWSIM 

■i2££RSSi 

IH^d 

!m2] 

STSfflDT 

iKiiac^i! 

1—  ll■n— 

■E2!2XQH 

iKmem 

IKiLlCIii^ai 

1— T-f«T»TH— 

1 

1  1300  (D) 

11:^221(^1 

U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

B  =  Compund  also  detected  in  method  blank 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 
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Table  D-3>11  USD5-20A  Semi-VoIatUe  Organics 


U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

B  =  Compund  also  detected  in  method  blank 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 
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Table  D-3-12  USD  5>19  Tentatively  Identifled  Semi-Volatile  Organics 


IUnknown 

■EmH 

WKKBWtM 

jiUBIBi 

■■HgBigjg 

1  y  PTiDi  Ji!  '  M  P  M  ' 

5:31 

— 

KI55ieii}Bi 

.. 

- = 

Unknown 

7-45 

- 

- 

- 

- 

7.^ 

- 

— 

1 

7.59 

- 

- 

- 

KSiZiei^ 

Unknown 

Wi7 

~ 

— 

KIIHCH 

KIiII&Bl 

Maphthileoe,  Isomer 

■HtiaUHl 

- 

■  - 

- 

wnneni 

1 

- 

— 

~ 

■EJ^en 

i  SDSiIiinZZSEEuniHHi 

- 

- 

- 

mtEiHijm 

^Naphthalene,  Isomer 

- 

-> 

iNaphthalene,  Isomer 

- 

- 

- 

WKtEIUm 

KLum 

1 

- 

~ 

- 

K3iien 

KKieiBi 

16.M 

- 

wmiEium 

- 

- 

- 

mttsimm 

Unknown 

- 

- 

- 

mssnsm 

KliUt 

Lifli 

lunknown 

19.38 

~ 

— 

- 

■KUZIEH 

mjs^i 

Q 

1 

5556 

- 

immMi 

KJLJeiH 

nElt 

3H 

^W'Ti  iM  'T«i « J  t»i4 !  1  »M  1 

5554 

- 

- 

- 

KggHj 

HHESHIH 

TTnTTTTnT^niTMnSBBBBB 

5555 

~ 

- 

Aromatic  Hydrocartton 

S15 

- 

- 

- 

Unknown 

22.34 

BmEWI 

iHiimimin 

H|[|||B||B|||| 

Aromatic  Hydrocarbon 

wmsjsmm 

■n^^zoM 

mmmmm 

- 

- 

KsgCM 

- 

IiI'iUmimBI  ^.Mi 

23.83 

- 

- 

- 

Lu«:n' 

HKEEIil^H 

HBIdllllllH 

HHHSSHHi 

5En£S 

M  iT  TiT  %'i  •  tV  T»T  H  nTTTTM^M 

HK^£3Hi 

- 

~ 

mL^i 

irn 

Unknown 

-> 

— 

wmiizitym 

tlHi 

HCklilCiHH 

- 

HOUSiH 

- 

2521 

- 

.. 

.. 

!>!.V 

“ 

HKULlCjllH 

i  1’  1 V 

2725 

- 

mmmtiwm 

- 

_ 

Dotnacontane 

573l 

- 

- 

555131 

— 

.. 

Hexadecane 

J7;g^ 

— 

.. 

Unknown  Alkarte 

5971 

- 

■KMGH 

- 

- 

.. 

Docosane 

29.91 

— 

— 

.. 

55:51 

■Kkiem 

- 

- 

_ 

LiTTTrwrrKtiTnT'^^^^Mi 

5T3S 

- 

HHBBHI 

- 

in  1  1 

5T77 

mm-rjjtnimm 

— 

■iii2ei» 

- 

Unknown 

5535 

- 

- 

.. 

Unknown  Alkane 

5535 

- 

BKinujaa 

- 

- 

~ 

botriacontane 

m31 

— 

_ 

1 

33.52 

- 

.. 

.. 

■KKIJM 

— 

.. 

Unknown 

5435 

- 

- 

- 

Unknown 

54.54 

■KlUeiHi 

.. 

Unknown  Alkane 

3435 

- 

mmsspsmm 

35.14 

... 

... 

Octadecane 

5515 

- 

- 

WKESIUWm 

- 

~ 

Heneicosane 

gg-- 

— 

200  (J) 

.. 

.. 

Unknown 

5§l6 

- 

mmmmm 

... 

1  Jill 'll!'?.  >  •  r.'  i:t !  iT 

36.54 

- 

■E^ien 

Nonadccane 

5535 

■ilmEni 

- 

- 

- 

- 

Hexadecane 

■Kneni 

— 

Unknown 

5735 

- 

WMMSSWm 

- 

- 

- 

J  =  Below  method  detection  limit 
B  =  Compound  also  detected  in  method  blank 
•  All  concentrations  given  are  estimates 
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Table  D-3-13  USD  5-20  Tentatively  Identified  Semi- Volatile  Irganics 


. .  7',  7 

"'Mir- 

■«fc! 

'■  XT;’'C^' 

I. 

i: 

.  ; 

-  :| 

BHE9HH 

bhbhhi 

maamm 

4000  (J) 

.. 

-  J 

\ 

'~3M0TJ®5 

SIkhI 

KliUeiHil 

- 

i 

HHBBHHI 

Klillinil 

HHBSBHBII 

KilUOHil 

— 

KiKIUH 

- 

-  -  -1 

— 

— 

1 

1 

— 

— 

- 

WKi2i^wm\ 

K^ieni 

J 

wmammi 

msisjumi 

iirTrrrrTVBBHHB 

nEISHI 

KiZieMI 

■HIBHH 

mE!2ium\ 

-  - 

IUnknown  I 

! 

— 

HHiSHHIl 

wmiiiiimmi 

1 

_ = _ 

i^i'  V  ]iT  M  i«;n  1-1  Jill  1 

1^65  1 

— 

■hshbhi 

Kssnm 

:n7r’n~'T':i!  nfr-rnMMI 

■tMCTzai 

iKiiIiCm 

■LHiliieiHil 

..  — -- _ 1 

1 

1 

'MTri’71  rr.MiTTyirTaii 

wmaj^mi 

■mmii 

BHHHHIii 

Kiiiumi 

irT7iT^7^!  V 

K^eJVi; 

- 

■  - . J 

-  i 

i^taphthatene.  Ifomer  | 

!57S7  1 

- 

- 

_ - _ 

mmammi 

mi£2xumi 

2nu2insnEiii3i  1 

— 

■ui^tn 

Ksnnal 

l7rT?.^M!!.!  Ml ».!..!  Ml 

mmmmmi 

- 

- 

- 

K2ieHl 

lUnknofMffi  I 

e 

1 

■KUiUeH 

- 

— 

— 

1 

— 

_ - _ 

fOS 

... 

— 

is:® 

- 

- 

.. 

-  1 

'?n?i‘'-A  1:  TiT-klMiiTM 

w-x-aHvM 

- 

- 

- 

mussumi 

IUnknown 

MHK3HH 

— 

- 

lirr?z?rfv.ri*mv7,7rrm 

1754 

- 

wm\i  ii'iM 

- 

-  1 

IUnknown 

f7;58 

- 

<- 

- 

muKiumi 

1 

t7i7 

— 

.. 

— 

K^aeml 

MAmwwi 

nt55 

— 

H22HHI 

lUnknown 

.. 

Knuejm 

.. 

.. 

IUnknown 

— rrss — 

- 

noeiH 

- 

- 

lUnknown 

.. 

wm^um 

— 

1 .1 ,7  ‘rr.TT'.T  J'TTT"^^* 

TOST 

HIuieJH 

- 

• 

— 

- 

1  JIUiliZIaSMHHHii 

— 

— 

— 

Unknown 

- STTS - 

- 

Unknown  AJkana 

20.78-20.80 

Kzie« 

mhdhhi 

mmamami 

Unknown 

5535 

- 

- 

KIZICH 

- 

- 

ijnknown 

5575 

— 

_  • 

.  ..  -  1 

1 

273 

- 

— 

fm:22ium\ 

2.6o*2lio 

.. 

■  V'!i;i!7’iL7*Ti»T»Til 

^^2  ■ 

- 

.. 

IUnknown 

22.36 

imus^nim 

.. 

~ 

1 2a!2i2rZdHHHHH 

25l 

— 

_ 

HKZieH 

- 

1 2Suni31>AL4ns2i!^>3 

533S 

_ - _ 

- 

— 

- 

1 

2335 

— 

iwrn^bm 

— 

_ 

_ 

IUnknown 

55:^ 

— 

— 

— 

IKI£ieiSI 

- 

1 

55;^ 

0 

- 

— 

.. 

laKziaKiEzssa 

IKXlEUM 

i__^ 

wmmmm] 

lUnknoMm 

23.86 

— 

- 

\wmsium 

- 

. 

- 2357 - 

» 

iKi2n« 

- 

1  ?>*’TTrr?.iff?.T^^M 

257 - 

\wmiii2iijm 

— 

• 

L  - 

1 

5539 

1 

— 

... 

\mmimum 

IUnknown 

255 

\mimum 

\mmsmm 

.. 

- 

1  W-.ii: 

[■khij: 

tnjmiii 

1 

- 

1 

- 

IK2I 

cm 

IUnknown 

im/kHiam 

•> 

- 

immu^ 

um 

1  v^iyr^v^r 

- 

- 

- 

- 

\musi 

um\ 

IUnknown 

1  3T56 

- 

- 

— 

- 

IK^ 

en 

1 2^^Si31>^ji^252S3 

— 

iK^^ien 

~ 

.. 

Unknown 

341? 

- 

1 

r 

Unknown 

34.17 

— 

immamm 

\m^um 

Unknown 

34.18 

L  -  ■ 

r 

\wms21um 

!■■■■■■ 

Unknown 

IPDPIglfyg 

IKE3RH 

l^n . . . |-|||||^ 

IKMCM 

Unknown 

i 

IHUiIiCIM 

BHBE9HH 

1 

- 

IKIiZim 

Unknown 

34.58 

- 

mam^sm 

IHHMQHH 

- 

1_  -  1 

(Unknown 

JJ3I 

- 

IH^^ 

\mii^um 

Unknown 

imdien 

Unknown 

iK^eni 

imiiEniiiiiiH 

.. 

1 

IHi^EH 

Unknown 

IKmgHKH 

1 

\wmsj 

um 

im^en 

Unknown 

5475 

iH^en 

l■■B■■i 

\mK5EI 

um 

mmamm 

\^mmm 

Unknown 

35.84 

j _ ^-- 

!■■■■■■ 

J _ r  i 

Unknown 

iK3raFi>7mi 

IKHaiiH 

mmamm 

- 

IK23eH 

Unknown 

36.22 

{ 

1 

— 

IKHilinuM 

iwm^mm 

Unknown 

36.27 

IKMCH 

immeamm 

“ 

- 

IKKieJH 

J  =  Below  method  detection  limit 
B  =  Compound  also  detected  in  method  blank 
*  All  concentrations  given  are  estimates 
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Table  D-3-14  USD  5-20A  Tentatively  Identified  Semi-Volatile  Organics 


IKSlHi 

PH 

M 

M 

M 

Unknown 

3^ 

- 

2400  (JB) 

- 

kldol  Condensation 

3.32 

- 

“2606  (JB) 

Senzeneacetic  acid 

"ilii 

- 

480  (J) 

Unkryjwn 

SSb 

- 

- 

Unknown 

23.01 

- 

260  (J) 

Unknown 

25.41 

-> 

STO 

Unknown 

- 

- 

240  |j) 

Unknovm 

57:51 

>• 

— 

5H(3) 

Unknown 

58.64 

- 

- 

55o(3) 

Unknown 

29.60 

2401J) 

- 

Unknown 

29.92 

- 

69015) 

Unknovwi 

31.67 

— 

220  (J) 

Unknovw)  Alkane 

5178 

.. 

6551365 

linknown 

55:35 

— 

180135 

linknown 

3013 

_ 

575135 

linknown 

55!K 

- 

- 

75o(j) 

Unkno¥vn 

5272 

45573) 

linknown 

34.34 

- 

- 

M«(J1 

Unknown 

-> 

5i3(35 

Unknown 

551^1 

■  -  65513)  - 

linknown 

55:64 

- 

— 

200  (J) 

Unknown 

36.82 

- 

- 

660(J) 

Unknown 

5707 

-- 

— 252IA— 

J  =  Below  method  detection  limit 
B  =  Compound  also  detected  in  method  blank 
•  All  concentrations  given  are  estimates 
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Table  D-3-15  USD  5-19  Pesticides  &  PCBs 


mMirnsBsm 

■HUH 

WK^bbsSBM 

Pesticides 

Lindane 

1.9  (U) 

1.7  (U) 

1.8  (U) 

2(U) 

2.1  (U) 

Heptachlor 

1.4  (U) 

1.3  (U) 

1.4  (U) 

1.5  (U) 

1.5  (U) 

Aldrin 

_ 1'9(U) 

1.7  (U) 

1.8  (U) 

2(U) 

2.1  (U) 

Heptachlor  epoxide 

4.8  (U). 

_4:3_(y) 

4.5  (U) 

5.1  (U) 

5.1  (U) 

Endosulfan  1 

2.4  (U) 

.  2.1  (U) 

2.3  (U) 

34 

2.6  (U) 

DjekJrin 

1(U) 

0.9  (U) 

0.9  (U) 

i(U) 

1(U) 

Endosulfan  II 

1.9(U) 

1.7  (U) 

1.8  (U) 

2(U) 

2.1  (U) 

M’-DDT 

0.5  (U) 

0.4  (U) 

0.5  (U) 

0.5  (U) 

0.5  (U) 

Endrin  aldehyde 

2.4  (U) 

.  2.1  (U) 

2.3  (U) 

2.5  (U) 

2.6  (U) 

Melhoxychlor 

200 

17  (U) 

180 

20  (U) 

21  (U) 

alpha-BHC 

1.2  (U) 

1.1  (U) 

1.1  (U) 

1.3  (U) 

1.3  (U) 

beta>BHC 

.  2.4  (U) 

_  2.1  (U) 

2.3  (U) 

2.5  (U) 

2.6  (U) 

delta-BHC 

2.4  (U) 

2.1  (U) 

2.3  (U) 

2.5  (U) 

2.6  (U) 

4.4'-DDE 

2.4  (U) 

2.1  (U) 

2.3  (U) 

23 

2.6  (U) 

Endrin 

2.4  (U) 

2.1  (U) 

2.3  (U) 

2.5  (U) 

2.6  (U) 

4,4’-DDb 

2.4  (U) 

2.1  (U) 

2.3  (U) 

72 

2.6  (U) 

Endosulfan  sulfate 

_  4.8  (U) 

4.3  (U) 

4.5  (U) 

5.1  (U) 

5.1  (U) 

Endrin  ketone 

81 

2.1  (U) 

77 

2.5  (U) 

2.6  (U) 

(^hlordane  ! 

2.4  (U) 

zilD) 

2.3  (U) 

2.5  (U) 

2.6  (U) 

Toxaphene 

_ IIJU} _ 

11  (U) 

11 

13  (U) 

13  (U) 

iPolychlolinated  Biphenyls 

doctor  1016 

24  (U) 

21  (U) 

23  (U) 

25  (U) 

26  (U) 

Arodor  1221 

24  (U) 

21  (U) 

23  (U) 

25  (U) 

26  (U) 

Arodor  1232 

.  24(U) 

21  (U) 

23  (U) 

25  (U) 

26  (U) 

Arodor1242 

._.24(U) 

21  (U) 

23  (U) 

25  (U) 

26  (U) 

Arodor1248 

4900 

21  (U) 

1400 

530 

515 

Aroctor  1254 

24  (U) 

21  (U) 

23  (U) 

25  (U) 

26  (U) 

Arodor  1260 

24  (U) 

21  (U) 

23  (U) 

520 

26  (U) 

U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 


D-3-20 


Table  D-3-16  USD  5-20  Pesticides  &  PCBs 


. . 

. 

?;  vi  \  Cl';  t-  i ' 

1  .  . . . 

:L . 

i . 

i  ....ii'y/'-W; 

S 


Pesticides 


Lindane 


Heotachlor 


dnn 


Heotachlor  eooxide 


Endosulfan  I 


Dieldnn 


Endosulfan  II 


,4‘-DDT 


Endnn  aldehvde 


ethoxychlor 


Ipha-BHC 


ta-BHC 


elta-BHC 


.4‘-DDE 


Endrin 


.4*-DDD 


Endosulfan  sulfate 


Endnn  ketone 


hlordane 


oxaphene 


Polychlorinated  Biphenyls 


iti 


l,r 


RSI 


1.5 


2.1  (U 


5.1 


17 


1 


2.1  (U) 


2.6  (U) 


nsi 


2.6  (U) 


13  (U) 


GO] 


2.1 


0.5 


2.6  (U) 


21  (U 


1.3  (U) 


2.2  (U)  1 

0.6  (1 

i) 

2.8  (t 

j) 

22(1 

[) _ 

mammm 

1  2.8  (1 

J) 

GOl 


1.1 


U) 


0.5  (U) 


2.7  (U) 


22 


1.3  (U 


odor  1232 

26 

odor  1242 

26 

odor  1254 


odor  1260 


26 

mmm 

26  (U 

380  1 

26  (U 

GOl 


GOl 


U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 


I 


Table  D-3-17  USD  5-20A  Pesticides  &  PCBs 


HI 

Pesticides 

— 

Lindane 

1.6  (U) 

1.8  (U) 

1.8  (U) 

Heptachlor 

1.2  (U) 

1.3  (U) 

1.3  (U) 

AJdrin 

1.6  (U) 

1.8  (U) 

1.8  (U) 

Heptachlor  epoxide 

3.9  (U) 

4.4  (U) 

4.4  (U) 

Endosulfan  1 

1.9  (U) 

2.2  (U) 

2.2  (U) 

Dieldrin 

0.8  (U) 

0.9  (U) 

0.9  (U) 

Endosulfan  II 

.1.6(U) 

1.8  (U) 

1.8  (U) 

4.4’-DDT 

0.4  (U) 

0.4  (U) 

0.4  (U) 

Endrin  aldehyde 

1.9  (U) 

2.2  (U) 

2,2  (U) 

Methoxychlor 

16  (U) 

18  (U) 

18  (U) 

alpha-BHC 

1(U) 

1.1  (U) 

1.1  (U) 

beta-BHC 

1.9  (U) 

2.2  (U) 

2,2  (U) 

deb-BHC 

1.9  (U) 

2.2  (U) 

2.2  (U) 

4.4‘-DDE 

1.9  (U) 

2.2  (U) 

2.2  (U) 

Endrin 

1.9  (U) 

2.2  (U) 

2.2  (U) 

4,4'-DDD 

1.9  (U) 

2.2  (U) 

2.2  (U) 

Endosulfan  sulfate 

3.9  (U) 

4.4  (U) 

4.4  (U) 

Endrin  ketone 

1.9  (U) 

2.2  (U) 

2.2  (U) 

Chlordane 

1.9  (U) 

2,2  (U) 

2.2  (U) 

Toxaphene 

9.7(U) 

_ IKU) 

11  (U) 

iPolychlorinated  Biphenyls  | 

doctor  1016 

19  (U) 

22  (U) 

22  (U) 

Proctor  1221 

19  (U) 

22  (U) 

22  (U) 

Aroclor1232 

19  (U) 

22  (U) 

22  (U) 

Proctor  1242 

19  (U) 

22  (U) 

22  (U) 

Aroclor1248 

19  (U) 

22  (U) 

22  (U) 

^^rodor1254 

19  (U) 

22  (U) 

22  (U) 

Arodor  1260 

19  (U) 

22  (U) 

22  (U) 

U  =  Undetected 

D  =  Dilution  performed 

J  =  Below  method  detection  limit 

RE  =  Reanalysis  performed  (see  non-conformance  summaries) 


Table  D-3-18  USD  5-19  &  USD  5-20  Metals 


.  ...  - 

■  t-  if  ''?;WKy5ry^  ij 

-.^ ■  i ,  I S  •  .., .  1'  :WMl  ...i.:. .iJlii-giKl'M.:.. 


me 


lenium 


allium 


ICPbyW 


I  Furnace 


1  Furnace  7841 


U  =  Undetected 

S  =  Result  quantitated  by  Method  of  Standard  Additions 
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Table  D-3-19  USD  5-20A  Metals 


Arsenic 

Furnace  by  7060 

0.58  (U) 

4.4  (S) 

- 

Mercury 

Cold  Vapor  by  7471 

0.29  (U) 

0.33  (U) 

0.33  (U) 

Aluminum 

ICPbyeOlO 

3300 

12000 

11000 

Antimony 

ICP  by  6010 

12  (U)  . 

2.7  (U) 

2.6  (U) 

Barium 

ICP  by  6010 

32 

160 

80 

Beryllium 

ICP  by  6010 

1.5  (U) 

0.76 

0.51 

Cadmium 

ICP  by  6010 

1.5  (U) 

0.33  (U) 

0.33  (U) 

Caldum 

ICP  by  6010 

76000 

4900 

30000 

Chromium 

ICP  by  6010 

6.3 

17 

17 

Cobalt 

ICP  by  6010 

3.6 

11 

9.9 

Copper 

ICP  by  6010 

9.7 

19 

26 

Iron 

ICP  by  6010 

7200 

24000 

23000 

Lead 

ICP  by  6010 

8.7  (U) 

14 

15 

Magnesium 

ICP  by  6010 

20000 

4500 

13000 

Manganese 

ICP  by  6010 

190 

640 

280 

Nickel 

ICP  by  6010 

11 

29 

27 

Potassium 

ICP  by  6010 

730 

590 

1000 

Silver 

ICP  by  6010 

1.5  (U) 

0.33  (U) 

0.33  (U) 

Sodium 

ICP  by  6010 

160 

190 

110 

Vanadium 

ICP  by  6010 

7.4 

18 

19 

Zinc 

ICP  by  6010 

19 

68 

63 

Selenium 

Furnace  by  7740 

0.29  (U) 

0.33  (U) 

0.53 

Thallium 

Furnace  7841 

0.29  (U) 

0.33  (U) 

0.33  (U) 

U  =  Undetected 

S  -  ResuK  quantitated  by  Method  of  Standard  Additions 
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Table  D-3-20  USD  5-19,  USD  5-20,  USD  5-20A  Inorganic  Parameters 


1^^ 

Ammonia  Nitrogen,  (mg/Kg) 

350.3 

400 

320  (U) 

380 

1100 

430 

COD,  (mg/Kg) 

8000M 

4600 

2800 

5500 

6300 

7400 

Cyanide,  (mg/Kg) 

9012M 

0.72  (U) 

0.64  (U) 

0.68  (U) 

1.2 

1.2 

Soilds,  Total  Volatile  (TVS)  (%) 

209F 

0.80 

0.60 

0.79 

6.5 

5.4 

Sulfate.  (mg/Kg) 

STBS 

1100 

640  (U) 

870 

1400 

Sulfur,  (%) 

ASTMD129 

0.11 

0.094  (U) 

0.097  (U) 

0.12(U) 

0.12  (U) 

TOC.  (mg/Kg) 

9060 

46000 

18000 

33000 

47000 

44000 

Ammonia  Nitrogen.  (mg/Kg) 

350.3 

430 

870 

700 

450 

400(U) 

COD,  (mg/Kg) 

8000M 

7600 

15000 

5800 

8500 

9700 

Cyanide,  (mg/Kg) 

9012M 

1.7 

1.8 

0.93 

0.96 

2.0 

Soilds,  Total  Volatile  (TVS)  (%) 

209F 

5.6 

4.6 

5.4 

5.8 

6.0 

Sulfate.  (mg/Kg) 

375.4 

880 

140(5 

1555 

2100 

Sulfur,  (%) 

— SSTWISTSS — 

b:n(U) 

—mW~ 

335ID) 

0.14 

roc,  (mgkg) 

9()6b 

4SOOO 

— i255o — 

sTOoo 

51000 

52000 

Hhh^hhi 

msm 

wmmm 

niiil 

Ammonia  Nitrogen,  (mg/Kg) 

350,3 

290(U) 

330  (U) 

330(U) 

COD.  (mgfl<g) 

8000M 

6200 

6500 

9300 

Cyanide,  (mg/Kg) 

9012M 

0.58(U) 

0.66  (U) 

0,66(U) 

Soilds,  Total  VolaOle  (TVS)  (%) 

209F 

4.1 

3.5 

3.6 

Sulfate,  (mg/Kg) 

375.4 

600 

660  (U) 

660(U) 

Sulfur.  (%) 

ASTM  D129 

0.087(U) 

0.10  (U) 

o.io(U) 

TOC,  (mg/Kg) 

9060 

22000 

8500 

21000 

U  =  Undetected 
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MAIMT.  ASSISTANT  (MARINE)  46.14  0.00  0.00  0.00  0.00  46.14 

315.79  HR  14,571  0000  14,571  46.14 
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APPENDIX  F 


CORRESPONDENCE. 


Peter  Tufo 

Chairman 


Department  of 
Operations 


Nancy  E.  Carey 
Board  Member 

William  C.  Warren  III 

Board  Member 

John  H.  Shafer,  P.E. 

Executive  Director 


New  York  State  Thru  way  Authority 


John  J.  Baniak 
Director 


200  Southern  Boulevard 
Post  Office  Box  1 89 
Albany,  New  York  12201  >01 89 

40  Years  of  Service 

October  6,  1994 


Office  of  Canals 

John  R.  Jermano 
Director 

Phone  (518)471-5010 
TDD/TTY  1-800-253-6244 
Fax  (518)471-5023 


David  R.  MacPherson,  P.E. 

Project  Manager 

U.S.  Army  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207-3199 

Dear  Mr.  MacPherson; 

Thank  you  for  your  letter  of  September  22,  1994  regarding 

Confined  Disposal  Facilities  for  Onondaga  Lake  Inner  Harbor 
Dredging.  I  have  assigned  John  Dergosits  of  my  office  to  work 
directly  with  you  on  this  project.  John  can  be  reached  at  my 
address  or  by  phone  at  518-471-5020. 

We  look  forward  to  working  with  you  on  this  project. 

Sincerely  yours, 

^^JOHN  R.  JERMANO 
'  Director,  Office  of  Canals 
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cc : 


J.  Baniak 
J.  Swain 
J.  Meldrim 
J.  Zmarthie 
F.  Parker 


New  York  State  Canal  Corporation 


1994 


Plan  Formulation/Technical  Management  Section 

SUBJECT:  Onondaga  Lake  Inner  Harbor  Dredging  Project  ^ 


Mr.  John  Dergosits 
Office  of  Canals 
New  York  State  Thruway  Authority 
200  Southern  Boulevard 
P.O.  Box  189 

Albany,  New  York  12201-0189 
Dear  Mr.  Dergosits: 

We  have  received  the  preliminary  test  results  for  the  Inner 
Harbor  sediment  sampling  contract  at  Onondaga  Lake,  New  York. 
However,  the  report  will  not  be  ready  for  several  weeks  due  to 
Corps  quality  assurance  comments.  The  following  paragraphs 
provide  a  Corps  assessment  of  the  preliminary  data  that  should 
allow  us  to  begin  or  search  for  an  acceptable  disposal  site. 

The  preliminary  data  indicates  that  the  Inner  Harbor 
sediments  have  significant  levels  of  Total  Petroleum  Hydrocarbons 
(TPH)  including  Benzene,  Toluene,  Ethylbenzene,  Xylenes  (BTEX) , 
and  2-Butanone.  Some  samples  had  other  chlorinated  solvents. 

Low  levels  of  pesticides  (DDT,  DDD,  Endosulfan,  and  Chlordane) 
were  found  in  many  samples.  Dioxin  was  encountered  at  very  low 
levels  (1  to  2  parts  per  trillion) .  Metal  levels  were  moderate 
(arsenic,  cadmium,  mercury,  and  chromium)  except  for  lead,  which 
was  elevated  in  a  number  of  samples. 

The  data  does  not  indicate  any  levels  of  organics  or  metals 
in  the  Toxic  Concentration  Leaching  Procedure  (TCLP)  tests  that 
are  above  regulatory  levels  for  toxic  waste  under  the  Resource 
Conservation  Recovery  Act  (RCRA) ,  1980,  amended  1986,  nor  were 
PCB  levels  above  the  Toxic  Substance  Control  Act  (TSCA) ,  1976 
levels.  It  appears  that  the  sediments  are  acceptable  for 
disposal  in  a  confined  disposal  facility  (CDF)  that  may  require 
an  impermeable  liner  or  in  an  upland  lined  landfill.  A  hazardous 
waste  landfill  would  not  be  required. 
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December  14,  1994 


David  MacPherson 
U.S.  Army  Corps  of  Engineers 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  NY  14207 

Dear  Mr.  MacPherson: 

This  letter  is  to  follow  up  on  four  issues  discussed  at  our  meeting  on  November 
29,  1 994  at  our  Syracuse  Section  office. 

1.  We  note  that  you  have  utilized  the  document,  INTERIM  GUIDANCE, 
FRESHWATER  NAVIGATIONAL  DREDGING  dated  October  1994,  to 
evaluate  sediment  results  from  Syracuse  Harbor.  This  document  has  not 
been  subjected  to  rule-making  or  to  public  comment.  We  believe  that  only 
promulgated  state  and  federal  regulation  should  be  used  in  the  formal 
evaluation  contained  in  your  report. 

2.  At  the  meeting  and  subsequent  field  inspection  some  nine  locations  were 
viewed.  Please  eliminate  from  further  consideration  site  number  1,  UDS 
5-20  and  site  number  5,  UDS  5-8.  Based  on  further  discussion  and 
analysis,  we  do  not  believe  these  two  sites  should  be  considered. 

3.  We  request  that  you  consider  the  potential  for  development  of  a  disposal 
site  along  the  western  shore  of  Onondaga  Lake.  Although  a  specific  site 
has  not  been  identified,  please  determine  the  maximum  distance  that 
material  could  be  pumped  from  the  Harbor  directly  to  a  site.  This  will  aid 
us  in  identifying  an  appropriate  location. 
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4.  We  are  currently  evaluating  the  size  (available  acreage)  of  the  parcels 
identified  in  our  meeting.  We  will  forward  that  information  to  you  as  soon 
as  it  is  available. 

Should  you  have  any  questions,  please  contact  John  Dergosits  at  (518)  471- 

5020. 


Sincerely, 


John  R.  Jermano 
Director,  Office  of  Canals 
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January  3,  1995 


John  R.  Jermano 
Director 

Phone  (518)  471-5010 
TDD/TTY  1-800-253*6244 
Fax  (518)471-5023 


Mr.  David  R.  MacPherson,  P.E. 

U.  S.  Army  Corps  of  Engineers 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  NY  14207 

RE:  SYRACUSE  INNER  HARBOR 
Dear  Mr.  MacPherson: 

This  letter  is  to  transmit  the  size  and  available  acreage  of  the  parcels  identified  in  your  meeting  with 
Mr.  Dergosits  of  my  staff.  The  information  follows  the  numbering  of  the  attached  ''Syracuse  Inner  Harbor, 
Potential  Confined  Disposal  Sites"  dated  November  28, 1994.  Please  note  that  site  numbers  1  and  5  have  not 
been  included  based  on  my  December  12,  1994  letter. 


1. 

Withdrawn. 

2. 

900  feet  by  440  feet. 

9.09  acres. 

3. 

1375  feet  by  320  feet. 

10.10  acres. 

4. 

2032  feet  by  400  feet. 

18.66  acres. 

5. 

Withdrawn. 

6. 

3650  feet  by  365  feet. 

30.58  acres. 

7. 

4450  feet  by  500  feet. 

51.08  acres. 

8. 

2250  feet  by  300  feet. 

15.50  acres. 

9. 

575  feet  by  520  feet. 

6.86  acres. 

Please  remember  to  consider  the  potential  for  development  of  a  disposal  site  along  the  western  shore 
of  Onondaga  Lake.  Although  we  have  not  identified  a  specific  site,  we  will  evaluate  the  area  once  you 
determine  the  maximum  distance  that  material  could  be  pumped  from  the  Harbor  directly  to  a  site. 


Should  you  have  any  questions  please  contact  John  Dergosits  at  (518)471-5020. 

Sincerely  yours, 

JOHN  R.  JERMANO 
Director,  Office  of  Canals 
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New  York  State  Canal  Corporation 


Syracuse  Inner  Harbor 
Potential  Confined  Disposal  Sites 


J.  Dergosits 
11/28/94 


Map  Number  1,  U  DS  5-20,  Adjacent  to  proposed  Inner  Harbor  Dredging  Project. 

Map  Number  1,  UDS  5-20  Annex,  Adjacent  to  proposed  Inner  Harbor  Dredging 
Project.  Need  to  cross  Van  Renssellaer  Street  with  dredge  lines. 

Map  Number  1 ,  UDS  5-1 9,  Adjacent  to  proposed  Inner  Harbor  Dredging  Project. 

Map  Number  2,  Klein  Island,  Potential  development  site  on  northern  side  of 
island.  Seven  (7)  miles  to  proposed  Inner  Harbor  Dredging  Project. 

Map  Number  3,  UDS  5-8,  Existing  disposal  site.  Fourteen  and  three  quarters 
(14.75)  miles  to  proposed  Inner  Harbor  Dredging  Project.  Will  need  to  lock 
through  at  Lock  24  Baldwinsville. 

Map  Number  4,  UDS  5-7,  Existing  disposal  site.  Sixteen  (1 6)  miles  to  proposed 
Inner  Harbor  Dredging  Project. 

Map  Number  4,  UDS  5-6,  Existing  disposal  site.  Sixteen  (16)  miles  to  proposed 
Inner  Harbor  Dredging  Project. 

Map  Number  5,  UDS  5-5,  Existing  disposal  site.  Eighteen  (18)  miles  to 
proposed  Inner  Harbor  Dredging  Project. 

Map  Number  5,  Schroeppel  Island,  Potential  development  site.  Eighteen  (18) 
miles  to  proposed  Inner  Harbor  Dredging  Project. 
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May  1,  1995 


Ptione  <518)471-5010 
IDDHTY  1-800-253-6244 
Fax  (518)471-5023 


Mr.  David  R.  MacPherson,  P.E. 
U.  S.  Army  Corps  of  Engineers 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  NY  14207 


RE:  SYRACUSE  INNER  HARBOR 


Dear  Mr.  MacPherson: 

This  letter  is  in  response  to  your  April  24,  1995  telephone  conversation  with  Mr. 
Dergosits  of  my  staff  regarding  the  Inner  Harbor  Project.  During  that  conversation  you  asked 
if  the  number  of  sites  to  be  evaluated  for  dredged  spoil  disposal  could  be  further  narrowed  to 
a  limited  number  of  potential  locations.  We  believe  that  based  on  the  information  that  you  have 
supplied  to  us  that  additional  technical  evaluation  can  be  limited  to  the  sites  identified  as  UDS 
5-19,  5-20  and  5-20  Annex. 

Should  you  have  any  questions  you  can  contact  John  Dergosits  at  (518)  471-5020. 


Sincerely  yours, 

JOHN  R.  JERMANO 
Director,  Office  of  Canals 
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CENCB-PP-PM 


3  May  1995 


MEMORANDUM  FOR  RECORD 

SUBJECT;  Onondaga  Lake  -  Inner  Harbor  Project  -  Coordination  Meeting  -  2  May  1995 


1.  The  subject  meeting  was  held  on  2  May  1995  at  1100  hours  at  the  New  York  State 
Thruway  Department  of  Environmental  Conservation  -  Region  7  office,  Syracuse,  New 
York.  The  Office  of  Canals,  NYSDEC-  Region  7  and  NYSDEC  -  Central  (Albany),  and 
Corps  representatives  present  are  listed  on  enclosure  1. 

2.  Purpose:  To  conduct  a  coordination  meeting  to  discuss  the  dredging  and  disposal  issues 
for  the  Inner  Harbor  project. 

3.  Following  introductions,  Mr.  MacPherson,  Project  Manager  (Buffalo  District)  stated  the 
purpose  of  the  meeting,  outlined  the  status  of  the  project,  and  outlined  the  cooperative  effort 
to  date  for  identifying  dredging  and  disposal  design  criteria. 

4.  The  following  is  not  a  verbatim  record  of  the  meeting  but  rather  a  list  of  points  made 
during  the  meeting  as  recorded  by  the  project  manager: 

Mr.  Dergosits  (NYS  Thruway  Authority  -  Office  of  Canals)  described  the  need  for  two  sites; 
one  site  will  be  used  on  a  one  time  basis  while  the  other  site  would  be  used  over  the  long 
term  for  future  operation  and  maintenance  dredging  of  the  Inner  Harbor.  After  the  material 
dries  in  the  site  it  could  be  mined  and  used  for  other  purposes. 

Mr.  Estabrooks  (NYSDEC-  Albany)  described  a  need  for  a  lined  site  due  to  the  heavily 
polluted  nature  of  the  material  to  be  dredged.  It  is  unknown  to  what  degree  a  lined  site 
would  need  to  be  designed. 

Mr.  Torba  (NYSDEC-Region  7)  enquired  about  the  suitability  of  using  the  dredged  material 
for  use  as  fill  material  for  construction  of  the  Onondaga  Lake  bike  path  and  ramps.  Mr. 
Estabrooks  questioned  the  grain  size  of  the  material  and  the  polluted  nature  of  the  material 
(we  want  to  be  careful  about  spreading  this  material  around  the  lake).  Mr.  Estabrooks 
suggested  mixing  the  dredged  material  with  kiln  dust  to  stabilize  the  dredged  material.  It 
would  then  be  more  suitable  for  construction  material  for  construction  of  the  bike  path 
ramps  and  embankments.  The  PH  of  the  mixed  material  should  be  considered. 

The  size  of  the  potential  disposal  sites  are  as  follows:  UDS  20  -  13.9  Acres;  UDS  20 
Annex  -  10  Acres;  UDS  19  -  6.5  Acres 


The  three  potential  disposal  sites  are  considered  riparian.  There  is  a  need  for  a  Section  401 
Water  Quality  Certification.  Riparian  sites  traditionally  don’t  need  to  be  lined.  But  the 
polluted  nature  of  the  dredged  material  makes  this  a  special  case.  There  is  a  need  to 
determine  the  permeability  of  the  site  based  on  sub-surface  explorations.  Then  the  Corps  can 
design  (compare  to  Section  401  standards  for  no  violation)  to  determine  the  need  for  a  liner 
or  to  design  a  suitable  liner.  It  is  necessary  to  show  that  there  is  no  contravention  of  the 
Water  Quality  standards. 

Discussed  application  of  the  permeability  factor  of  0.27  inches  per  hour  -  It  was  later 
decided  that  this  standard  was  not  applicable  to  this  project. 

Discussed  if  the  material  in  the  site  is  more  polluted  than  the  new  dredged  material,  then  the 
material  can  be  brought  in  and  used  as  a  cap. 

Mr.  Flocke  (NYSDEC-  Region  7)  stated  that  is  not  necessary  to  meet  standards  at  the  point 
of  (dredge  return  water)  discharge.  They  will  allow  for  a  mixing  zone.  Water  quality 
information  would  need  to  be  sent  to  NYSDEC  for  examination. 

This  material  is  considered  by  the  NYSDEC  to  be  Class  C  -  highly  polluted  and  could  be 
considered  as  a  solid  waste  according  to  the  interim  guidance.  Then  solid  waste  would  have 
to  be  contained  in  a  360  site.  However,  this  definition  is  being  revisited  and  may  be  revised. 
It  was  later  decided  that  this  material  would  not  be  considered  solid  waste  and  therefore 
would  not  be  subject  to  a  360  site  design. 

The  consensus  of  the  group  was  that  there  should  be  a  comparison  of  permeability  at  the 
disposal  site  to  determine  the  impact  on  water  quality  in  the  Inner  Harbor,  (assuming  no 
Combined  Sewer  Overflow  input  -  Class  C)  to  meet  Section  401  Water  Quality  Certification. 

The  sites  now  have  a  sandy-loam  material.  Future  subsurface  explorations  will  assist  in  the 
Corps  analysis  to  determine  permeability  of  the  site. 

Future  analysis  will  have  to  show  that  standards  are  not  contravened  from  rainfall  collection 
and  future  use  in  a  non-covered  site.  There  may  be  the  need  for  a  permanent  weir  at  the 
sites  to  control  rainfall  collection.  (Site  UDS-19  currently  has  a  permanent  weir)  Or  there 
may  be  a  need  to  install  a  temporary  cap  to  keep  out  rainwater. 

Mr.  Flocke  questioned  whether  we  have  coordinated  with  the  NYS  Health  Department  for 
future  development  of  the  sites?  Mr.  Dergosits  stated  that  they  have  not  yet  been 
coordinated  with  at  this  time.  Any  requests  for  proposals  for  proposed  development  in  the 
terminal  area  will  require  future  coordination. 

Odor  control  at  the  sites  may  need  to  be  addressed. 
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NYSDEC  representatives  stated  there  may  be  a  need  for  toxic  pollutant  testing  during 
construction  (dredging)  -  real  time  monitoring  for  heavy  metals.  It  is  intended  that  this 
would  be  accomplished  during  dredging.  (However,  the  Corps  does  not  agree  that  this  is 
practical.  Test  results  could  take  30  to  60  days.) 

Representatives  from  NYSDEC-  Albany  and  the  Corps  traveled  to  the  three  potential  disposal 
sites  in  the  Inner  Harbor  area  to  review  the  issues  facing  use  of  these  sites. 

The  Corps  will  proceed  in  the  following  manner  based  on  discussion  and  guidance  received 
at  this  meeting: 

-  Settling  tests  and  analysis  on  harbor  sediments  will  be  completed. 

-  Chemical  tests  on  material  from  UDS  19,  20,  and  20  Annex  will  be  conducted. 

-  Subsurface  exploration  will  be  conducted. 

-  Permability  tests  will  be  conducted  on  disposal  site  material. 

-  A  determination  will  be  made  if  the  Harbor  sediments  are  cleaner  than  the  existing 
disposal  site  material. 

-  The  permability  of  the  proposed  sites  will  be  analyzed. 

-  The  need  for  a  liner  will  be  based  on  the  permability  analysis  and  whether  water 
quality  standards  will  be  contravened  if  unlined. 

-  If  standards  are  expected  to  be  contravened,  a  suitable  liner  will  be  designed  to 
restrict  exfiltration  from  the  site. 

-  Methods  to  control  rainfall  input  to  the  site  will  investigated  so  not  to  contravene 
water  quality  standards. 

-  The  expected  magnitude  of  odor  problems  will  be  investigated. 


David  R.  MacPherson,  P.E. 
Project  Manager 
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Dear  Mr.  Dergosits: 

During  previous  meetings  you  have  expressed’ the  Office  of 
Canal's  desire  to  use  their  own  equipment  and  labor  to  dredge  the 
Inner  Harbor.  In  order  to  prepare  a  cost  estimate  for  the 
dredging  portion  of  this  project,  we  require  additional 
information  regarding  Office  of  Canals  equipment  capacities, 
production  rates,  equipment  costs,  and  labor  rates. 

Enclosed  is  a  listing  of  our  information  needs. 

If  you  have  any  questions  regarding  this  request,  please 
contact  me  by  writing  to  my  attention  at  the  address  above  or  by 
calling  me  at  (716)  879-4294. 


Sincerely, 


David  R.  MacPherson  P.E. 
Project  Manager 


McPherson 

Nicaise 


Enclosure 


6/27/95 


Information  Needs 
for 

Onondaga  Lake  Inner  Harbor  Project 


1. 

2. 

3. 

4. 


State  the  number  of  hydraulic  dredges  that  will  be  used. 

Stole  the  hy^aulic  dredge  size  (draft,  dimensions,  height,  etc) 

State  the  hydraulic  dredges  hourly  ownership  rates. 

production  rate  at  the  Inner  Harbor.  (Also  state  rate  of 
discharge  as  average  rate  per  day) 

Stole  the  ^edge  crew  size,  labor  descriptions,  and  hourly  labor  cost. 

State  what  attendmg  plant  (i.e.  tug)  wiU  be  required. 

State  the  size  and  the  hourly  equipment  costs  of  the  attending  plant. 

State  the  attendmg  crew  size,  job  description  titles,  and  hourly  labor  rate, 
in  cf  how  much  dredge  pipe  is  available  and  at  what  cost  per  hour. 

11*  required,  what  size,  and  availability. 

J J*  cw®  material  and  supplies  would  be  consumed. 

co^  ^  would  be  the  field  and  home  office  requirements  and  what  would  be  the 

13.  State  survey  requirements. 

14.  State  your  construction  inspector  needs. 

*^dsing  to  be  scheduled,  (i.e.  Dredge  orer 

derant  <*“‘*arge?  Pump  only  into  DDS  20  Annex  and 

decant  mto  UDS  19.  Weir  only  in  DDS  19) 


5. 

6. 

7. 

8. 
9. 
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JAMES  T.  WALSH 
Biember  of  congress 
Bsth  District,  New  York 
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July  3,  1995 

colonel  Walter  Neitzke 
Commander 

nenartment  Of  The  Army 
Buf?llo  Diet,  corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Colonel  Neitzke, 

re:  Onondaga  Lake  Inner  Harbor  Dredging 

Onondaga  County 
New  York 

Because  of  the  desire  °«^is  office  to  be  responslTO^to^all^^^ 
inquires  and  communications,  your  consx 
is  requested . 

vour  findings  and  views,  in  duplicate  fom.  will  be  appreciated. 

Please  respond  to  the  attention  of  my  district  director 

Honorable  James  T.  Walsh 
attn:  John  McGuire 

13161-7306 

Thank  you  for  your  speedy  handling  of  this  inquiry. 


■LJj 


i^imes  T.  Walsh 
I  M  ember  of  Congress 
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Project  Management  Branch 


SUBJECT:  Inner  Harbor  Dredging  Design  Project,  Onondaga  Lake,  NY*^'  r- 


Honorable  James  T.  Walsh 
Representative  in  Congress 
ATTN:  John  McGwire 
P.O.  Box  7306 

Syracuse,  New  York  13261-7396 
Dear  Mr.  Walsh: 

In  response  to  your  letters  dated  July  3,  1995,  and  July  20,  1995, 1  will  address  the 
information  that  you  requested  regarding  your  constituent's  inquires  and  communications. 

The  U.S.  Army  Corps  of  Engineers  is  currently  designing  the  proposed  project  for 
dredging  the  Inner  Harbor  at  Onondaga  Lake,  NY.  This  design  effort  includes  the  evaluation 
and  selection  of  disposal  areas  for  the  dredged  sediments.  This  design  project  is  being  cost- 
shared  with  the  New  York  State  Thruway  Authority  -  Office  of  Canals.  The  Office  of  Canals 
ultimately  selects  the  disposal  sites.  The  construction  cost  of  the  project  will  be  the 
responsibility  of  the  non-Federal  sponsor. 

One  of  the  issues  facing  the  success  of  this  project  is  the  identification  of  a  suitable 
disposal  site  for  the  dredged  material  from  the  Inner  Harbor  channel.  In  this  regard,  the  Corps 
can  only  consider  and  evaluate  proposed  sites  offered  by  the  Office  of  Canals.  The  Office  of 
Canals  has  identified  three  potential  disposal  sites  (UDS  5-19,  UDS  5-20,  and  UDS  5-20 
Annex)  that  are  adjacent  to  the  harbor  and  are  owned  by  the  Office  of  Canals.  These  sites  are 
shown  on  the  attached  map  (Enclosure  1).  Other  sites  outside  of  the  Syracuse  area  had  been 
identified,  however,  they  proved  to  be  cost  prohibitive  due  to  transportation  costs  that  would 
place  the  dredging  project  in  jeopardy.  It  is  necessary  that  a  one-time  use  site  be  identified 
for  disposal  of  about  207,000  cubic  yards  of  dredged  material  and  that  a  second  smaller 
permanent  site  be  identified  for  future  maintenance  dredging  of  the  harbor. 


Project  Management  Branch 

SUBJECT:  Inner  Harbor  Dredging  Design  Project,  Onondaga  Lake,  NY 


The  Office  of  Canals  is  negotiating  an  agreement  with  the  city  of  Syracuse  and  the 
Aquarium  Development  Company,  Inc.,  that  would  allow  development  of  an  Aquarium  on 
Office  of  Canals  lands  (UDS  5-20)  adjacent  to  harbor.  At  the  same  time,  the  Office  of  Canals 
is  proposing  to  use  some  of  these  same  lands  for  disposal  of  dredged  material.  The  Office  of 
Canals  is  currently  conducting  meetings  with  city  and  developer  representatives  to  address 
your  constituent's  concerns.  Anyone  who  has  concerns  about  the  selection  of  sites  should 
broach  their  concerns  with  the  Office  of  Canals  and/or  respond  to  the  public  review  of  the 
environmental  documents  the  Corps  is  preparing  that  assesses  the  impacts. 


I  trust  this  information  provides  you  an  understanding  of  the  Corps  position  regarding 
this  matter.  If  I  can  be  of  further  assistance,  please  do  not  hesitate  to  contact  me  at 
(716)  879-4200  or  contact  Mr.  David  R.  MacPherson,  P.E.,  Project  Manager  at 
(716)  879-4294. 


Sincerely, 


Jan  M.  Kozlowski 
MAJ,  EN 

Acting  District  Commander 


Enclosure 
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Office  of  Canals 

New  York  State  Thruway  Authority 

ATTN:  John  Dergosits 

200  Southern  Boulevard 

P.O.  Box  189 

Albany,  NY  12201-0189 


LEGEND 


SYRACUSE  INNER  HARBOR 

PROPERTY  OWNERSHIP 


mi 


Project  Management  Branch 

SUBJECT :  Onondaga  Lake  Inner  Harbor  Dredging  I  3  j  5 


Mr.  John  Dergosits 
Office  of  Canals 

New  York  State  Thruway  Authority 
200  Southern  Boulevard 
P.O.  Box  189 

Albany,  New  York  12201-0189 
Dear  Mr.  Dergosits: 


V f 


•  Q 


In  a  NYS  Thruway  Authority  -  Office  of  Canals  letter  dated  May  1,  1995,  Mr.  John  Jermano 
identified  three  potential  disposal  sites  for  additional  technical  evaluation  for  the  Inner  Harbor  Project 
in  Syracuse,  New  York.  These  three  sites  were  UDS  5-19,  5-20,  and  5-20  Annex. 

During  the  past  month,  several  letters  of  opposition  have  been  received  fi-om  local 
government  offices,  agencies,  and  developers.  The  opposition  centers  on  differing  plans  for  future 
land  use  of  the  three  sites.  I  know  that  the  Office  of  Canals  has  been  conducting  meetings  with  local 
representatives  during  the  past  several  weeks  in  an  attempt  to  settle  the  issues  and  select  a  final 
disposal  site(s). 

I  request  that  you  provide  a  date  when  you  expect  to  have  a  selected  disposal  site(s)  so  we  can 
modify  the  project  schedule  accordingly.  Delays  in  selection  of  the  disposal  sites  will  adversely  delay 
the  overall  project  design  schedule.  Surveys  and  sub-surface  explorations  should  be  scheduled  before 
the  winter  months  to  avoid  further  delays. 

Meanwhile,  we  will  provide  the  results  of  the  colunrn  settling  tests  and  the  soil  sample 
chemistry  tests  as  they  become  available  to  us  from  the  laboratory.  These  test  results  may  assist  you 
in  the  selection  of  a  disposal  site(s).  Preliminary  test  results  have  been  forwarded  to  your  office. 

The  final  test  reports  will  not  be  available  till  mid-September  1995. 

If  you  have  any  questions  regarding  this  request,  please  contact  Mr.  David  R.  MacPherson, 
P.E.,  Project  Manager  of  my  Project  Management  Branch  at  (716)  8794294. 

Sincerely, 


t,  ■  f  •  -i..-- 

Walter  t!;’  Neitzke 
Colonel,  U.S.  Army 
Commanding 
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CENCB-PP-PM 

CENCB-PP 
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Peter  Tufo 

Chairman 

Nancy  E.  Carey 

Board  Member 

William  C.  Warren  III 
Board  Member 

John  H.  Shafer,  P.E. 
Executive  Director 


New  York  State 


ha^6- 


Department  of 
Operations 

John  J.  Baniak 
Director 

Office  of  Canals 


200  Southern  Boujevard  '  i 

Post  Office  Box  1 89  '  ‘  ^ 

Albany,  New  York  (3^01-0189  j.  .  i  b 


John  R.  Jermano 
Director 


August  31,  1995 


Phone  (518)471-5010 
TDDHTY  1-800-253-6244 
Fax  (518)471-5023 


Colonel  Walter  C.  Neitzke,  Conunander 
U.S.  Army  Corps,  of  Engineers 
Buffalo  District 
Buffalo,  New  York  14207-3199 

RE:  SYRACUSE  INNER  HARBOR 
Dear  Colonel  Neitzke: 

This  is  in  response  to  your  letter  to  Mr.  Dergosits  of  my  staff. 

We  understand  your  concern  regarding  the  current  delay  in  the  evaluation  of 
potential  upland  disposal  sites  for  the  Syracuse  Inner  Harbor  Project.  We  have  not  formed 
a  consensus  with  the  other  interested  parties  involved  with  the  Syracuse  project.  We  are 
continuing  discussions  and  will  communicate  the  final  decisions  to  you  as  quickly  as 
possible.  We  will  make  every  effort  to  minimize  the  impact  to  the  projects  schedule  and 
hope  to  be  in  a  position  to  have  surveys  and  sub-surface  explorations  underway  prior  to  the 
winter  months. 

Should  you  have  questions  regarding  this  matter,  please  contact  either  me  or  John 
Dergosits  at  (518)  471-5020. 


Sincerely  yours, 


DAVID  B.  COX 
Civil  Engineer  V 
Office  of  Canals 


New  York  State  Canal  Corporation 


Peter  Tufo 
Chairman 

Nancy  E.  Carey 
Board  Member 

William  C.  Warren  ill 
Board  Member 

Stephen  D.  Morgan 
Executive  Director 


New  York  State  Canal  Corporation 

200  Southern  Boulevard 
Post  Office  Box  189 
Albany,  New  York  12201-0189 

December  11,  1995 


Keith  E.  Giles.  P.E.  &  L.S. 
Director  a.-d  Chief  Engineer 

Office  of  Canal 
Maintenarici:-  and  Operations 

David  E!.  Cox.  P.E. 
D:fC*c:or 

Phone  <'5i3)  VT’/'-sOlO 
TDD/TTY  1  600-253-6244 
Fax  (file.)  471-5023 


Mr.  David  R.  MaePherson,  P.E. 

U.  S.  Army  Corps  of  Engineers 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  m  14207 

RE:  SYRACUSE  INNER  HARBOR 

Dear  Mr.  MaePherson: 

This  letter  is  to  confirm  your  previous  conversations  with  Mr.  Dergosits  of  this  office 
on  the  initiation  of  planning  and  design  for  the  Inner  Harbor  project.  You  should  consider 
the  following  while  performing  your  work. 

1.  The  primary  location  for  the  placement  of  material  to  be  dredged  from  the  Inner 
Harbor  should  be  into  UDS  5-19.  A  contingency  could  be  developed  that  might 
include  the  use  of  UDS  5-20,  although  that  is  considered  unlikely  at  this  time. 

2.  You  should  evaluate  the  removal  of  existing  sediments  from  UDS  5-19  in  order  to 
increase  the  capacity  at  this  site.  It  is  likely  that  the  sediments  once  excavated  may 
need  to  be  transported  to  a  permitted,  secure  facility. 

3.  The  potential  for  downsizing  of  the  channel  into  the  Inner  Harbor  should  be 
considered.  According  to  our  Syracuse  floating  plant  staff,  a  minimum  of  a  60  foot 
width  channel  with  10  foot  minimum  depth  would  be  required.  Hie  harbor  channel 
could  also  be  terminated  at  the  northern  most  slip.  The  other  two  slips  in  the 
harbor  could  be  left  as  they  are. 

I  trust  that  this  addresses  your  concerns.  Should  you  have  any  questions  you  can 
contact  John  Dergosits  at  (518)  471-5020. 


Sincerely  yours, 

DAVID  B.  COX 
Director, 

Canal  Maintenance  and  Operations 

The  New  York  State  Canal  Corporation  is  a  subsidiary  of  the  New  York  State  Thruway  Authority 


Hoyyard  E.  Steinberg 
^^hairman 


Keith  E.  Giles,  P.E.  &  LS. 
Director  and  Chief  Engineer 


..dHcy  E.  Carey 
Board  Member 

William  C.  Warren  III 
Board  Member 

Stephen  D.  Morgan 
Executive  Director 


New  York  State  Canal  Corporation 

200  Southern  Boulevard 
Post  Office  Box  189 
Albany,  New  York  12201-0189 

June  24,  1996 


Office  of  Canal  Maintenance 
and  Operations 

David  B.  Cox,  P.E. 
Director 

Phone  1518)  471-5010 
TDDfTJy  1  -800-253-6244 
Fax  (518)471-5023 


Mr.  David  R.  MacPherson,  P.E. 
U.  S.  Army  Corps  of  Engineers 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  NY  14207 


RE:  SYRACUSE  INNER  HARBOR 


Dear  Mr.  MacPherson: 


This  responds  to  the  attachment  to  your  letter  dated  June  27,  1995  in  which  you 
asked  that  we  provide  information  regarding  our  dredging  of  the  Inner  Harbor  Project. 
The  following  responds  point  by  point  to  your  attachment. 

1.  We  anticipate  that  only  one  hydraulic  dredge  (HD#5)  would  be  needed  to  preform 
the  dredging  for  this  project.  One  of  our  derrick  boats  would  be  used  to  set-up  the 
operation  and  tear  it  down  upon  completion,  but  would  not  be  needed  for  the 
dredging. 

2.  The  approximate  dimensions  of  HD#5  are  as  follows: 

Draft  6.0  feet 

Length  106.5  feet 

Width  28.0  feet 

Air  Draft  14.0  feet 


3.  The  HD#5  is  owned  outright  by  the  Canal  Corporation.  In  1993  the  estimated  cost 
per  cubic  yard  dredged  was  about  $5.00.  This  estimate  included  repairs,  fuel  and 
labor  costs.  Due  to  the  method  used  for  our  accounting,  more  detailed  breakdowns 
are  not  possible. 


4.  It  is  estimated  that  the  average  production  rate  would  be  1500  cubic  yards  per  day 
for  a  8  hour  day. 


The  New  York  State  Canal  Corporation  is  a  subsidiary  of  the  New  York  State  Thru  way  Authority 


5. 


The  crew  and  day  rates  for  the  hydraulic  dredge  crew  are  as  follows.  These  are 
labor  only  costs  and  a  fringe/overhead  rate  of  54%  should  be  added  to  the  following 
day  rates: 


1  -  Dredge  Captain 
1  -  Dredge  Operator 
1  -  Marine  Engineer 
1  -  Tender  Captain 
1  -  Shore  Boss 

1  -  Maint.  Assistant  (Marine) 
6  -  Marine  Helpers 


$  132.00/day 
124.00/day 
118.00/day 
86.00/day 
81.00/day 
112.00/day 
411.00/dav 


TOTAL  $l,064.00/day 

6.&  7.  A  derrick  boat  crew  would  be  needed  for  approximately  two  weeks  in  each 
navigation  season  to  place,  move  and  remove  the  dredge  pipeline.  A  shore  based 
crew  would  be  needed  for  about  4  weeks  the  first  navigation  season  to  rebuild  the 
UDS  5-19.  Four  weeks  of  the  shore  crew  would  be  needed  during  the  initial 
dredging  season  to  relocate  the  north  berm  wall  should  the  new  waterline  be  found 
to  be  in  the  way  of  the  construction.  Additionally,  a  carpentry  crew  would  be 
needed  for  one  week  per  season  to  rebuild  the  spillbox  at  UDS  5-19. 

Should  the  development  of  UDS  5-20A  be  required,  two  weeks  of  the  shore  crew 
would  be  needed  to  remove  fence  and  trees  the  estimates  should  include  a  track-hoe 
and  front-end  loader.  Eight  weeks  would  be  needed  to  haul  fill  to  construct  berm 
walls.  We  assume  that  there  would  be  no  cost  for  the  fill  and  it  would  come  from 
UDS  5-19.  This  would  require  two  dragline  cranes,  six  dump  trucks,  two  dozers 
and  two  front  end  loaders.  Equipment  rental  rates  can  be  determined  by  using 
Means  estimating  guide.  Should  VanRensselar  Street  need  to  be  open  for  traffic, 
one  week  will  be  needed  to  excavate,  place  the  dredge  lines  and  backfill.  This 
activity  would  require  a  track-hoe  and  front-end  loader.  Two  weeks  of  the 
carpentry  crew  would  be  needed  to  construct  the  spill  box  during  the  first  season. 
In  addition  the  derrick  boat  crew  would  be  needed  for  approximately  two  weeks  in 
each  navigation  season  to  place,  move  and  remove  the  dredge  pipeline. 

8.  The  crew  and  day  rates  for  the  derrick  boat  crew  are  as  follows.  These  are  labor 
only  costs  and  a  fringe/overhead  rate  of  54%  should  be  added  to  the  following  day 
rates: 


1  -  Dredge  Captain 
1  -  Crane  Operator 
1  -  Tender  Captain 

1  -  Maint.  Assistant  (Marine) 

2  -  Marine  Helpers 


$  132.00/day 
124.00/day 
86.00/day 
112.00/day 
137.00/dav 


TOTAL 


$  591.00/day 


The  crew  and  day  rates  for  the  shore  crew  are  as  follows  and  are  identical  to  the 
derrick  boat  crew.  These  are  labor  only  costs  and  a  fringe/overhead  rate  of  54% 
should  be  added  to  the  following  day  rates: 

1  -  Dredge  Captain  $  132.00/day 

1  -  Crane  Operator  124.00/day 

1  -  Tender  Captain  86.00/day 

1  -  Maint.  Assistant  (Marine)  112.00/day 

2  -  Marine  Helpers  137.00/dav 

TOTAL  $  591.00/day 

The  crew  and  day  rates  for  the  carpentry  crew  are  as  follows.  These  are  labor  only 
costs  and  a  fringe/overhead  rate  of  54%  should  be  added  to  the  following  day  rates: 

1  -  Carpenter  $  127.00/day 

2  -  Marine  Helpers  137.00/dav 

TOTAL  $  264.00/day 

9.  We  currently  have  sufficient  pipeline  available  and  manufacture  the  pipe  for 
replacement  as  needed.  You  will  need  to  consult  Means  estimating  guide  for  a  unit 
equipment  cost  for  the  pipeline. 

10.  No  booster  pump  is  anticipated  to  be  needed.  Currently  we  do  not  own  or  use  one. 

11.  Lumber  for  the  spill  box  and  fuel  for  the  shore  based  equipment  is  all  that  is 
anticipated.  In  the  event  that  we  use  UDS  5-20A,  two  steel  carrier  pipes  will  be 
needed  to  be  placed  under  VanRensselar  Street  and  the  street  patched. 

12.  Office  requirements  are  essentially  fixed  and  would  not  increase  due  to  this  work. 
Incremental  costs  are  minimal. 

13.  Survey  for  stakeout  of  the  dredging  operation  and  UDS  construction  would  be 
accomplished  by  in-house  staff.  You  should  use  your  judgement  for  the  time 
required  and  use  Means  Estimating  to  establish  the  unit  costs. 

14.  If  our  staff  is  accomplishing  the  UDS  construction  and  dredging  minimal  inspection 
time  would  be  needed.  You  should  estimate  approximately  one  day  of  an  engineer 
at  $  275.00/day  plus  a  fringe/overhead  rate  of  54%  added  for  each  week  of  field 
work. 


If  we  assume  the  reduced  scale  project  is  undertaken  and  UDS  5-19  is  only  used  then 
we  envision  that  this  project  will  take  place  over  two  navigational  seasons  due  to  the 
consistency  of  the  material.  We  depend  on  the  COE’s  expertise  for  the  methodology 
for  the  project  and  would  like  to  discuss  the  details  with  you  as  they  develop. 

I  trust  that  the  above  addresses  your  concerns.  Should  you  have  any  questions  you 
contact  John  Dergosits  at  (518)  471-5020. 


DAVID  B.  COX,  P.E. 

Director, 

Canal  Maintenance  and  Operations 


LDC 

LAKEFRONT  DEVELOPMENT  CORPORATION 


August  29,  1996 


Lt.  Col.  Michael  J.  Conrad,  Jr. 
Commander  -  Buffalo  District 
U.  S.  Army  Corp  of  Engineers 
1776  Niagara  Street 
Buffalo,  NY  14207 


Dear  Lt.  Col.  Conrad, 

The  Lakefront  Development  Corporation  (LDC)  is  charged  with 
facilitating  the  overall  redevelopment  of  the  800  acre  parcel 
bordering  Onondaga  Lake.  As  such  we  are  working  closely  with 
the  New  York  State  Thruway  Authority  on  the  Syracuse  Inner 
Harbor  Project. 

One  component  of  the  project  is  the  proposed  dredging  of  the 
Syracuse  Inner  Harbor.  The  attached  memo  to  the  LDC  outlines 
the  steps  needed  to  complete  the  operation. 

Unfortunately  the  projected  completion  date  of  Summer  1999 
coincides  directly  with  an  anticipated  opening  of  the 
Syracuse  Aquarium  and  Entertainment  Center  to  be  located  just 
south  of  UDS  5-19. 


My  board  has  asked  me  to  contact  you  to  see  if  we  could 
receive  an  overview  of  this  project  and  inquire  as  to  the 
potential  of  speeding  up  the  process. 

I  would  appreciate  your  review  of  this  matter  and 
determination  if  a  member  of  your  staff  would  be  available  to 
address  the  LDC  Board. 

Should  you  have  any  questions  please  give  me  a  call.  Thank 
you  for  your  interest. 


Bart  Bush,  Executive  Director 
Lakefront  Development  Corporation 
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PHONE  (315)  448-8101 
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Howard  E.  Steinberg 
Chairman. 

Nancy  E,  Carey* 

.  -.?5oard  Member 

-m  C.  Warren  III 
Board  Member 


New  York  State  Thruway  Authority 

200  Southern  Boulevard 
Post  Office  Box  1 89 
Albany,  New  York  12201-0189 


TO:  Bart  Bush,  Executive  Director 

Lakefront  Development  Corporation 

FROM:  Ann  Luby,  Director 

Canal  Recreationw’ay  Commission 

DATE:  July  26, 1996 

SUBJECT :  Syracuse  Inner  Harbor  Dredging 


Stephen  D.  Morgan 
Executive  Director 

Canal  Recreationway 
Commission 

Ann  E.  Luby 
Director 

Phone  1518)471-5327 
IDDHTY  1-800-253-6244 
Fax  (518)436-2899 


Background 

The  Army  Corps  of  Engineers  is  designing  the  Onondaga  Lake  Inner  Harbor  Dredging 
Project.  Work  elements  of  the  project  include:  testing  harbor  sediments;  preparing  hydrographic 
plans  of  the  channel  and  terminal  area;  disposal  site  material  tests;  designing  the  disposal  site; 
and  preparing  the  dredging  timetable  and  cost  estimates. 

In  order  to  minimize  the  impacts  of  dredging  and  limit  disposal  of  sediments  to  one  site  to 
accommodate  ADC  needs,  the  dredging  project  has  been  scaled  back  to  a  60-foot-wide  channel 
with  a  minimum  depth  of  10  feet.  Only  the  northern-most  slip  will  be  deepened.  Based  on 
preliminary  calculations,  UDS  5-19  has  sufficient  capacity  to  contain  the  sediments  if  provisions 
are  made  to  remove  excess  water  during  dredging  operations  and  existing  sediments  from  the 
disposal  site  are  used  to  raise  the  surrounding  dike. 

Design  Project  Schedule 

Changing  the  scope  to  a  60-foot-channel  necessitated  re-design  of  the  project.  The  design 
aspect  of  Ae  project  was  originally  scheduled  for  completion  by  January  of  1997.  However,  it  is 
now  anticipated  that  design  will  be  completed  in  August  of  1997. 


Responses  to  LDC  Inquiries 

The  dredging  operation  requires  two  seasons.  Sediments  dredged  in  the  first  season  must 
settle  in  order  to  allow  the  second  season’s  sediments  to  be  deposited  In  the  site. 
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The  spoils  will  smell  while  dredging  is  ongoing  and  for  a  few  hours  thereafter.  The 
major  source  of  the  odor  is  the  organic  material  contained  within  the  sediments.  However,  there 
are  certain  mitigating  actions  which  will  be  investigated  in  order  to  minimize  odor-related 
impacts.  Dredging  can  be  done  around  the  clock;  therefore  scheduling  may  help  alleviate  the 
associated  odor,  as  dredging  is  normally  done  in  blocks  of  four  to  five  hours  to  allow  sediments 
to  settle.  In  addition,  dredging  could  be  done  during  the  cooler  spring  and  fall  montiis  so  that 
heat  will  not  exacerbate  the  odor. 

We  will  also  investigate  chemical  treatment  of  dredge  spoils.  However,  it  is  imperative 
that  we  avoid  any  chemical  treatment  which  interferes  with  the  evaporation  process.  Water  must 
be  allowed  to  evaporate  to  facilitate  settling  of  sediments. 

Regarding  the  “visual”  impact  of  dredging;  the  spoils  themselves  are  not  visible  during 
the  process.  Floating  plant  must  stay  on-site  during  the  dredging  operation. 

We  also  would  like  to  remind  LDC  Board  members  that  in  order  to  keep  the  harbor 
accessible,  dredging  must  occur  on  a  cyclical  basis. 

I  hope  this  information  is  helpful.  John  Meldrim  will  be  available  at  your  meeting  to 
address  questions. 


Ann  E.  Luby,  Director 
Canal  Recreationway  Commission 


cc: 


S.  Kupferman 

J.  Meldrim 

K.  Giles 


TO  :  Ann  E.  Luby,  Director 

Canal  Recreationway  Commission 


FROM: 


DATE: 


Bart  Bush, 
Lakefront 


Executive 

Development 


Director 

CorporationA^ 


7/11/96 


RE  :  Dredging 


today's  LDC  meeting,  the  Board  would 
quKtions^  assistance  in  answering  the  following  two 

attached  indicated  a  dredging 
during  the  navigation  seasons  of  1998 
1999.  Given  this  schedule  was  based  on  an  estimated 
207,000  cubic  yards  of  sediment,  and  most  now 
agree  on  a  downsized  60,000  cubic  yards,  could  the 
scnedule  be  accelerated  to  be  completed  during  the  1998 
navigation  season? 

cure  period  for  dredge  spoils  and  how  is  this 
effected  by  other  impacts  such  as  weather  and 

imoict^nS^S^^^'^^^^^  '^hat  is  the  visual  and  odor 

impact  of  these  spoils  and  what  is  the  duration  of  the 
odor  associated  with  this  activity? 


Thanks  for  your  assistance  in  this  matter 
a  call  If  you  have  any  questions. 


and  please  give 


cc:  Steve  Suhowatsky,  President 

Lakefront  Development  Corporation 


me 


Project  Management  Branch 

SUBJECT:  Onondaga  Creek  -  Bemonstration 


Design  Project 


Mr.  Bart  Bush  f)  ' ,  ‘  ’  •  • ;  ^  ^ 

Executive  Director,  Lakefront  Development  Corporation  "  - '  '  . .  ri  *•  o 


Room  221 

233  E.  Washington  Street 
Syracuse,  New  York  13202 


Dear  Mr.  Bush: 

1  have  read  your  letter  dated  August  29,  1996  requesting  that  a  U.S.  Army  Corps  of 
Engineers  representative  provide  an  overview  of  the  Onondaga  Lake  Inner  Harbor  Dredging  Design 
Project.  To  better  address  the  issues  presented  in  this  letter,  I  request  that  you  direct  this  inquiry  to 
the  New  York  State  Thruway  Authority,  Office  of  Canals. 

The  Corps  of  Engineers  is  only  participating  in  the  design  of  this  project.  The  non-Federal 
sponsor  is  the  New  York  State  Thruway  Authority,  Office  of  Canals,  who  will  be  responsible  for  the 
construction,  operation,  and  maintenance  of  the  project. 

The  Corps  of  Engineers  anticipates  completion  of  the  design  memorandum,  environmental 
assessment,  and  plans  and  specifications  by  summer  of  1997.  Though  we  know  that  it  will  be 
neccesary  to  complete  the  dredging  over  two  dredging  seasons  due  to  the  limited  capacity  of  the 
proposed  confined  disposal  facility,  the  actual  dredging  schedule  will  be  determined  by  the  Office  of 
Canals. 


1  request  that  you  contact  Mr.  John  Dergosits,  Office  of  Canals  at  200  Southern  Boulevard, 
P.O.  Box  189,  Albany  ,  New  York  12201-0189  or  by  telephone  at  (518)  471-5020.  Mr.  Dergosits 
has  been  briefed  by  my  stalf  of  your  request.  If  a  meeting  is  arranged  between  the  Lakefi'ont 
Development  Corporation  Board  and  the  Office  of  Canals,  I  will  then  consider  sending  a  Corps  of 
Engineers  representative. 

If  you  have  any  questions  regarding  this  matter,  please  contact  Mr.  David  R.  MacPherson, 
P.E.,  Project  Manager  at  the  above  address  or  by  calling  (716)  879-4294. 

Sincerely, 


Michael  J.  Conrad,  Jr. 
Lieutenant  Colonel,  U.S.  Army 
Commanding 
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TIM  MULVSY,  okoouttvA  director  of  Onondaga  Lake  Cleanup 
Corp..  looks  0V6r  3  temporary  dant  usied  by  workers  expandtnQ 


U*v  dufti  ut  iho  hottdwatera  of  Onondaga  CiccK.  Thc-y  flnlariod 
the  work  —  dosigned  to  reduce  the  tJow  o1  mud  —  last  week. 


w  .w  .  ...V  w>  tiiMw  —  iHot 

Dam  is  containing  Tully  Valley  mud 

►  The  new  dam  I  .  j  I  "’•nmg  for  coo. 


►  The  new  dam 
makes  for  a  cleaner 
Onondaga  Creek. 

By  Mark  Weiner 

Suff  Wriii'r 

Four  years  apo,  Onondaga 
Creek  looked  like  bubbling 
chocokite  milk  near  lls  hoadwu- 
icrs  in  the  Tully  Valley. 

.  Today,  a  pristine  stream  flow.s 
in  ns  pluee.  meandering  17  miles 
north  thrnijgh  Syracu.so  10 
Onondaga  Lake. 

'I’lie  drarnaUc  change  t-s  one  of 
the  first  tur,L'il)lc  cnvinmmcntal 
lRiprovcmpn7.c  auribuled  to  the 
Onondagu  Inike  ckonup  prujpri. 

Ld.s(  week,  workers  put  the 
fmi.^ihing  touches  on  a  new 
earthen  d.'uYi  built  to  reduce  the 
flow  of  mud  into  the  creek.  The 
dam  is  part  of  a  $l50.UtK)  creek 
cleanup  project. 

The  dam  js  an  expansion  of 
one  built  in  1003,  with  an  oJirva- 
\juri  5  loot  higher  than  ih?  old 
dam.  The  dam  si  ores  up  to  7  2 
million  gal!on«  of  water  cover¬ 
ing  a  prtml  of  almost  C  acres. 

Ii'.s  onsy  to  soo  l  ho  resulLs. 
“People  downstream  on 
Onondaga  Creek  ?;ild  they  could 
see  the  bottom  of  the  stream  l«-U 
Jor  the  first  time  in  years/’  said 
Don  Lake,  prc.sldom  of  DuLac 
Lnginooringln  Manlius. 

t’onipanv  wus  hired  by 
Ibc  Onond.iga  Lake  Cleanup 
Corp.,  d  ntnie-finanf  ed  orgatijiij- 
Uon  cocrdin.'itmg  the  lake's 

cleati  jj). 

The  dam  hoUls  back  mud, 
which  bubldcs  from  holes  in  the 
fnxumd  in  :i  rnre  geologieol  phe 


^  buck 

mud,  which  bubbles  from  holes  in  the  ground  in  a  rare  gcoloql- 
cai  phenomenon.  Tim  Mulvey,  executive  oirretor  of  Onondaga 
Lake  Cleanup  Corp,,  surveyed  the  project  lust  month, 


nomenon.  Scientists  call  the 
being  '^mud  lioiks.''  Olhcr.'s  say 
they  look  like  miniatiye  volca¬ 
noes  —  moMl  no  bigger  ihun  a 
human  foot. 

At  liK  worst  in  Man-h  19&2. 
about  68  Ion.*;  of  mud  washed 
into  Onondaga  Creek  every  day. 
On  ave.’‘age,  dO  to  36  tons  of  mud 
entered  the  creek  daily. 

Tho  dam  made  an  immediate 
imparl. 

"When  wc  firht  put  the  dam 
in.  the  scdinifjni  load  dropped 
h'um  35  Ions  a  clay  tu  dlxjui  3>. > 
Uin.s  i»rr  day."  Lakn  jsaid. 

Now  the  creek  luok?  bciU  r 
Uian  it  has  in  yrar»;.  Lake  swid. 
but  It  miglit  be  eomc  time  be¬ 
fore  the  ros-ulU  innahwjo  into  a 
cleaner  Onondaga  Lake. 


'*Ton.c  of  mud  that  were  rt* 
hM.^rd  bf'rore  the  dam  wa^  huili 
and  imj.Tuvi;  J  aiill  line  the  ciccK 
bed  aiul  Wa^h  into  the  lake,” 
[  .said  TimuLi:y  Mulvey,  executive 
director  or  the  OnoncLiga  LaVo 
Cleanup  Oirp. 

^  "While  we  are  now  ficcing 
CiCancT  Wider  In  the  Tully  Val¬ 
ley.  it  wi::  jirohabiy  take  a  cou¬ 
ple  of  vccir.s  before  the  full  im¬ 
pact  i.-^  .MV'n  in  Syraru^i;'’:^  Inner 
iJarUur  and  the  lake.”  Mulvey 
adued. 

Si  udie.<.  .nIh  iw  Onontlagn  Crcf^k 
is  the  ciMin,e  of  more  than  .W 
perccni  uf  i.-.'  .scflimcnt  that  fills 
Ununrhijj.i  Lake,  con Liiini ling  ui 
the  lake's  inl,'Mijou.s  murky  up- 
pearanec. 

nrsKleiits  if)  the  Tully  Valley 


tilame  Mir  mining  for  causing 
Ihr  mud  boih. 

f  or  fjciiiiie.s,  Aliicd-Signal 
Iiu*.  piped  brine  from  the  fiilly 
Valley  U)  its  chcmical  plant  in 
Solvay. 

Allied  offu  l.ils  flcny  the  com¬ 
pany  cau.setl  th<*  mud  boils, 
Corr.jwny  officials  hired  ni  loai^^t 

three  con>ulian Is  over  the  years 
who  say  the  minj  boils  occur 
naturally. 

No  matter  what  the  rause,  ev¬ 
ery  one  agrees  mud  bods  are  ik'- 
airucUve.  The  bubbling  miul 
caused  thi-  r(illap.<c  of  ih<?  Otlsco 
Itoail  bridge  in  LahTiyeUc  and 
claimed  aere.^of  farm  land. 

Mtilvcy  .said  Uie  project  is  an 
encouraging  stop  in  a  much 
larger  eleunup  project. 

”W' hat  ihi;>  does  Is  show  that 
With  s,ome  rnmmilmenl  that  wc 
can  have  an  Impact  on  llie  lake," 
he  .<nid.  '*Hujx?fully,  U  will  give 
people  eonridencc  to  cnmimi  to 
loking  un  the  bigger  (irujcris, 
such  iis  the  sewage  l/oalmcnt 
plont." 

The  couniy-opcrciled  .sewage 
plant  on  Hiawatha  Boulevard 
sends  up  to  80  mlJIlon  gallons  of  . 
treated  sewage  into  the  laky 
cacli  day. 

(mprovemenu?  lu  the  sewago 
plant  and  projccis  to  Kiop  sew¬ 
age  from  overflowing  into  the 
lake  will  tout  an  cstimuicd  $300 
miUlon  in  .$100  million. 

The  ¥tatc  will  provide  $7.'>  mil¬ 
lion  ^for  ilii  like  rlr;uiup  If  a 
>1.7.3  bjilion  LnvifonmcnUl 
lk)nd  Af  t  j.>  approved  by  voiers 
on  ihcKov.  Slallol. 


